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38  New  Rtg  for  10  FM 

—a  review  of  the  Comtronix  FMflQ K4TW| 

40  The  Black  Art  of  Antenna  Design 

'—shedding  some  light  on  the  workings  of  vertical 
whips .  ...  ..* ,  ,*,...,,,  Reynoldf 


48  Introdiicing  the  2nri/220  Connectioii 

-" gtve  crossband  opefatiort  a  try  with  this  inter- 
connection schetne. .  W84HXE 

52  A  Fresh  Star)  for  your  Old  Ti 

—  motlefnize  it  with  grjd-block  kev*ng  ...  KE4V 

54  An  fnftaffon  Fighter  for  220 

—Join  the  fun  .  . .  inexpertsivelv^ .  . . , .  WA3HWG 

56  Building  Long  Vagis  for  UHF 

— ^ome  pitfalJ^  to  avoid  .  .  W8DMR 

60  Working  with  f  ETs 

64  The  MARC  Success  Story 

—  yoiif  ciub  can  do  it,  tool.  _ . .  _  — K9£tD 

66  Want  to  Upgrade?  Take  a  Tip  from  a 
Ham  Who  Did! 

—previewing  the  new  code  test. KBbFC 

68  A  Microwave  Primer 

^waveguide\  X^band,  and  other  fun  stuff 


4     *     -    ■-     *  »  *  ■  •    ^  ■  •  •*    *    *  -  *  -  *    ■il     ♦-^ 


<     +     *    »     - 


.  W1SNN 


MgAMR 


72  CB  to  10 

—part  XX:  convei^ig  the  Royce  1-655 

74  Something  New:  the  MVM 

—  "most  versatile  meter"  measures  capacrtance 

and  frequency- .,,.....  Ogu^\^itz 

80  Amplify  Your  6-Meter  Fun 

—a  cheap  but  effective  linear. .......        N4QH 

82  CB  to  10 

-part  XXI:  the  lohnson  Viking  352  WA60YS 

84  Exploring  Uncle  Sam^s  Bookstore 

—what's  for  you  at  the  GRO _  . ,  .  WBIORF 


90  |T3  Computerized  Slow  Scan 

msI  Revisited 

—further  enhancements  tof  the  K6AEP 
system  K6AEP 

106  Son  of  Keycoder 

— an  even  simpler  CW  typewriter  W4RN  t 


116  Sloppiness  Will  Get  You  Nowhere 

— ofganiire  your  coas; WA5TOT 

120  The  Satellite  TV  Primer 

— thou  Sit  nds  watch  satdlite  TV  every  day .  . . 
here's  how  they  do  it  and  what  they  5ee. . .  WSKHT 

136  A  Three-Digil  Timer  for  TTL  lllilerales 
— c'mon.  tubt'  fans,  give  it  a  try  KIV  TQ 

138  Sound  for  the  CMOS  logic  Probe 

—  keeps  your  eyes  on  ymiT  work.  ....  .  .  WB9PHM 

140  External  Relay  Control  for  Converted 
CBs 

—  switch  anything  with  this  setup. . . . , W5JJ 

144  Preserve  Your  Sanity  with  this  Midland 
509  Mod 

—why  put  up  with  rotten  noises?. . , ,  _  WAfaMPG 

146  Touchtoning  Your  Memorizer 

—  Yaesu's made tt easy     .  .  ADTS 

148  The  Small  But  Mighty  Arboreal  Aerial 
—tree-hanging  tiiband  vertical. .  K^JIIN 

149  What  Oo  You  Do  When  Your  Rotator 
Dies? 

—  you  Ux  il .  .  ,  like  this W5IJ 

156  Beams  vs.  Linears:  Which  Should  You 
Buy  First? 
—get  the  most  bang  for  your  buck. . 

158  The  Chicken  Delighl  Beam 

—  a  tasty  morsel  for  10 

160  The  TR-7500  Goes  Inverted 

—see  you  o«  tfie  f  lip-Hop„ 

162  Ready  for  the  New  Repeater  Subband? 

"Vour  fT^221R  can  be  .  WAbfWQ 

170  "Hey!  That  Sounds  Like  -01  ufV 

—  intended  for  the  blind,  this  aud Ible  muftitesler  is 
great  for  everyone.  W4KIX,  W4RYY 

178  The  W4HCY  Antenna  System 

—  give  this  new  design  a  try. ,.,,..,.  W4HCY 

182  A  1-Band  Mast-Moun table  Miniquad 

—a  quad  need  not  be  monstrous WA^UHU 

185  Bargains  in  Remote  Antenna  Switches 

—  watch  for  these  surplus  gems. ...........  WS|| 

186  A  No-Nonsense  Operating  Table 

'^— basicaMy,  it's  a  tLii  suriijceon  legs  .    Anderson 
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We  have  never 
enjoyed  such  an 
overwhelming  response  to  a 
nev^  product.  Letters  of  praise 
for  Tempo's  S-1  are  coming 
in  daily.  Words  such  as  great,     I 
fabulous,  and  fantastic  are       " 
common.  In  a  few  short 
months  the  S-1  has  taken  the 
Amateur  world  by  storm.  In 
addition  to  its  unique  features 
and  its  versatility,  it  has  now 
proven  itself  to  be  an  ex- 
tremely rugged  and  depend-  mw*  w.ih  ao  t^^wrv  lu 
able  unit,  qualities  unmatched  at  any  price, 
but  unheard  of  at  the  S-Vs  low  price. 
This  amazing  pocket  sized  radio  represents  a 
major  breakthrough  in  2-meter 
communications.  Other  units  that  are  larger, 
heavier  and  are  similarly  priced  can  offer  only 
6  channels  The  S-1's  price  includes  the 
battery  pack,  charger,  and  a  telescoping 
antenna.  But.  far  more  important  is  its  proven 
performance  record  as  a  fully  synthesized  800 
channel  hand  held  transceiver 

The  optional  touch  tone  pad  adds  greatly  to 
its  convenience  and  the  addition  of  a  Tempo 
solid  solid  state  amplifier  adds  tremendously 
to  its  power. 

The  Tempo  line  also  (ealures  a  fine  line  of  extremely  compact 
UHF  and  VHP  pocket  receivers.  They're  low  Driced, 
dependable,  and  available  with  CTCSS  and  2-tone  decoders. 
The  Tempo  FMT-2  &  FMT-42  (UHF)  provides  excellent  mobile 
communications  and  features  a  remote  control  head  for  hide- 
away mounting 

The  Tempo  FMH-42  (UHF)  and  the  NEW  FMH-12  and  FMH-15 
(VHF)  micro  hand  heW  transceivers  provide  6  channel 
capability,  dejpendabitity  plus  many  worthwhile  features  at  a 
low  price  FCC  type  accepted  models  also  available 
Please  call  or  write  for  complete  information  Also  available 
from  Tempo  dealers  throughout  the  U  S.  and  abroad. 


Hi  !•• 


Top  vif»w 


The  proven 

TE2V1PO  S-1 
does  it  all.«« 

poitable«..inob&e 

#..base  station 

and  gives  you 

O  wU  €liannels 
in  one  of  tlie 

smallest  hand  helds 


SPECIFICATIONS 

Frequency  Coverage: 
Channel  Spacing 


Power  Requirements 
Current  Dram 

Batteries 

Antanna  Impedance 

Dimensions 


RF  O 
Sensitivity 


SUPPLIED  ACCESSORIES 

Telescoping  whip  antenna,  nl-cad 
battery  pack,  charger. 

OPTIONAL  ACCESSORIES 
Touch  tone  pad  $55  •  Tone  burst 
generator  S29  95  •  CTCSS  sub- 
aodible  tone  control  S29  95  •  Rubber 
(tex  antenna  $8  •  Leather  holster 
$16  •  Cigarette  ^^ghter  plug  n>obite 
charging  unit  S6  •  Matching  30  watt 
Output  13  8  VDC  power  amplifier  <S30p^ 
$89  •  Matching  80  watt  output  powe 
arripltfier  (880):  $169 


144  to  148  MHz 

Receive  every  5  kHz 

transmit  Simplex  or 

^SQQ  kHz 

9  6  VDC 

17  ma-siandby 

500  ma-transmtt 

8  cell  ni-cad  pacK 

included 

50  ohms 

40  mm  X  62  mm  x 

^65  mm  n  6"  x  2  5** 

Better  than  15  watts 
Better  than  3  mK:tovoits 

Price...  S349  DO  With  touch  tone  pad     S399  00 


TEMPO  VHF  &  UHF  SOLID  STATE  POWER  AMPLIFIERS 

Boost  your  signal.  .  .  gtve  it  the  range  and  clarity  ot  a  high  powered  base 
station.  VHF  (135  to  175  MHz) 


Drive  Power 

Output 

Model  No 

Price 

2W 

130W 

130A02 

$209 

10W 

130W 

130ArO 

$189 

30W 

130W 

130A30 

$199 

2W 

SOW 

80A02 

$169 

10W 

80W 

80A10 

$149 

30W 

SOW 

80A30 

S159 

2W 

SOW 

50AQ2 

$129 

7>N 

30W 

30A02 

$  m 

UHF  (400  to  512  MHz)  models,  lower  power  and  FCC  type  accepted  models 
alto  avditable. 


NEW  TOIL  FREE  ORDER  NUMBER:  (800)  421-6631 
For  all  states  excefrt  California 

Call'   reSMtenT^  pieasa  nit  roltM^t  on  our  regular  mimbars 


11240  W.  Olympic  BIwd  .   Los  Angeles 
931   N     Euclid.   Anaheim    Calit    92801 
Butlei     Missouri  64730 


Calif 


90064    213/477-6701 
714/772-920(i 

816/679-3127 


Hemimilli 


Prices  subioct  to  change  wrthuut  notice 
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AC— DC  Operation 

BNC  inputs  1  Meg  Direct  50  Ohms  Prescalei 

8  Large  .4"  LED  Readouts 

Auto  DeGimal  Point  &  Zero  Blanking 

1  Year  Limited  Warranty  Parts  &  Labor 

100%  Factory  Assembled  In  U.aA* 


$149 

MODEL  500  HH 

50  Hz  —  500  MHz 

Without  Battery  Capabilily 


95 


MODEL  100  HH 
50  Hz  —  100  MHz 


00 


$99 


95 


Mthowt  Baltety  Capabl 


SAVE  «5 

With  Battery  CapabilUy 

MODEL  500  HH  . .  $169.95 
MODEL  100  HH  ..$119.95 

Jncfudes  AC-9  Battery  Eliminator 


The  100  HH  and  500  HH  hand  held  frequency  countej 
represent  a  significant  new  advancement,  utilizing 
the  latest  LSI  design  ,  .  .  and  because  it's  a  DSI  inno- 
vation, you  know  it  obsoletes  any  competitive  makes, 
both  in  price  and  performance.  No  tongerdo  you  have 
to  sacrifice  accuracy,  ultra  small  readouts  and  poor 
resolution  to  get  a  calculator  size  instrument.  Both 
the  100  HH  and  500  HH  have  eight  .4  inch  LED  digits 
—  1  Hz  resolution  —  direct  in  only  1  sec.  or  10  Hz  in 
.1  sec,  —  1  PPM  TCXO  lime  bass.  These  counters  are 
perfect  for  ail  applications  be  ft  mobtle,  hilltop,  marine 
or  bench  work  _     .    .       „  (BOG— I 

854'2049)  '-  (800—542-6253)  ^ 


UANUFACTU^EA 


FREQUENCY  COUNTER  CONSUMER  DATA  COMPARISON  CHART 


MOD£i 


UST 


FAHOUEWCV 
HAHCIE 


TIME  BASE 


ACCURACY  OVER 
TEACPERATUflE 


tr  *4e^c 


0"  ^<rc 


scNsrnvnr 


too  Hi' 
35  UHl 


SOMm- 
75^  Mt4f 


Z5B  MHt  ^ 
450  MN£ 


DIGtTS 


Ho, 


INCHES 


RE$OLUT|OH 


A  SEC 


lS€e 


D5I  IHSTRUMEWtS 


DS*  JN5tRUMemS 


QSCt 


OPTOELECTflGMlDS 


IDOHH 


SeOHH 


%^Mi-\^mAHi. 


TCXO 


JPPM 


2  FFM 


MAX*55<J 


SHQJW 


QPr*rQOQ 


ll^ffJS 


aOHmWifi-VNi 


TCXO 


TH^ 


ZPFM 


HA 


20  MV 


lMii-550MHjf 


NojvC  ompttnaattid 


3  PPM  @  as^c 


ePPM 


5D0  MV* 


lOHi-eOOMHa 


TQJCO 


1  QPPU 


3  2  PPM 


m 


250  MV 


HS 


UA 


30  MV 


a 


IfVl  111- 
100  Hi 


10  Hz; 


dbB  MV 


6 


*1 


J^A 


NS 


i:km 


iQHi 


1  KHjc 


te<IHg 


1MHH...$  99.95      W^Bettery  Pack. ,  .$t  19.95 
5flO  HH, -  ,S149.aH5     W.^Batlery  FacH, .  .Sies.iS 

PtiOM  snd^Qt  s|»ftci^Jtk]>«r3       T?ies«  prk«s  incJiKlii  faCfcs«> 
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^oj5    DSf  INSTRUMENTS,  INC. 
7934  Ronson  Road,  Dept.  Q 
San  Didgo,  California  92T11 


AC-9  Battery  Etimmator  _..,.,$  7.95 

TEHMSr  MC  -  VISA  -  AE  -  Otecfc  -  ilQ^  -  COO  m  U  S  Fwnds. 
Pl4M»«  am  10%  tzi  a  mutmum  of  StO:0D  fm  ah^pp^ng,  tiiifufJing 
mtd  ifiiuTAneoL  Ordefm  c^tskte  fiFt  USA  A  Canjidtt,  pJ^asii  ttdd 
$20.00  Ad^JUOh  to  cow  air  SfiipOMAi  CaHtofma  rmh^osiHit^ 

Tut. 


ARE  YOU 

BIG  GIN 
CONTESTER? 


The  smalt  number  of  elite  operators  at 
the  top  of  the  list  when  the  results  are 
published  know  what  it  takes  to  win  a 
major  contest  ...  do  you? 

Now  the  winners  reveal  their  secrets  In 
THE  CONTEST  COOKBOOK  by  Bill 
Zachary  N60P.  It  contains  detailed 
suggestions  for  the  first-time  contester 
as  well  as  tips  for  the  advanced 
operator. 

Domestic,  DX  and  specialty  contests 
are  all  discussed  .  .     complete  with 
photographs  and  diagrams  showing  the 
equipment  and  operating  aids  used  by 
the  top  scorers. 

Can  you  make  1 50  contacts         In  one 
hour?  Find  out  how  in  73's  latest 
publication.  THE  CONTEST 
COOKBOOK.  Whether  you  take 
contests  seriously  or  just  enjoy  a  few 
hours  of  skilled  operating,  this 
1 70-page  book  is  sure  to  make  your 
participation  more  pleasurable  .  .  .  and 
Increase  your  score. 

Winning  a  contest  means  more  than 
having  a  kilowatt  and  beam— it  takes  a 
good  operator  with  lots  of 
determination.  Don't  settle  for  being  a 
little  gun  .  .  .  THE  CONTEST 
COOKBOOK  (BK7308)  is  available 
from  the  Radio  Bookshop. 

MAIL  THE  COLPON 
BELOW  OR  FILL  OUT  THU 
POSTAGE  PAID  CARD  AT 
THE  BACK  OF  THIS  ISSUE. 
ORDER  TODA\! 


fTHE 

CONTEST 


fit 


KBOOK 


By  Bill  Zachary  N60P 


I    , 


Basic  and  Advanced  Techniques 
,  Domestic,  DX  and  Specialty  Contests 
Station  Engineering  for  Higher  Scores 
Winners  Reveal  Their  Operating  Secrets 


D  YesI  Please  rush  me 

n  Bill  me 

D  Visa        D  Mastercharge 

Card  #  

Name 

Street 

City 

State 


copies  of  THE  CONTEST  COOKBOOK  (BK7308)  at  $5.95  each. 


D  American  Express 
Exp.  date 


Signature 


Zip 


'3  Publications  •  Pine  Street  •  Petert>orough  NH  03458 
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:  a  n  40(|  prolU;  f  ctfUng  JfWiw  B>g  Anianna 
Cctfs;  Tt«  ^fi  Mod  l^-n^^tt  T^laa  ttia 
Weatlicf  n«dio^«itid  .  Ha-imtivng  &^ 

kmm:  A  OO-Fool  An^srtfia  on  a  2&foot  Lm 
—lolling  s  iGm  Nidvice  ci»Qbl«(n:  Duat- 
vc^ifaoe  Powwr  Scipply.  Att  A«ffopftteti 

«t  a  aytitlitSAni!  Hpw  to  Bug  ^n  Auiomat- 
ic  KefBr.A490Dcttl»»r— tn^T  fici^mirdt^ 
^r;  mi  3ttiw^fic  flec^taca  the  htiead^ 
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V¥hat'at  The  B«al  Anienna  for  lB(}7^lhfr 
inserted  vee  compromise;  ZOO  lb.  Got^ki? 
— mlcrowAva  t^psaier  control  A  &upe? 
109^4  prOjjf^m  for  tf*©  h^m  5hack  com- 
ptJl«r.  PracttE;^)  Solaj  CeU  Potr^r^or^if 
tot  i«mota  ropasters.  a  Sjrn{}te  AC  supsii- 
tmhon  Boi— u«jiig  a  matrix,  PouCMe  Sj4«^ 
t»f>d:  SonKlMrw  F4ew? — one  fof  ¥0^«. 
On«  foe  SSTV.  A  V&tPtxkei  QRP  Hid-*! 
fou  haira  a  b«g  orre.  Arvtanna  Magic 
—good  mdwitm  on  4m«nna  fyn^^nemaf*. 
pliia  40  iTtoi* 

P^B  Tf,  Q^im  Thai  P^isfesslcftftt  Look  To 
Your  Hotftg-thgii  &]iripmeni  —win  pf u«s. 
Qiim  i^  Hmmbw^iv  Heail  FiPicre— cat 
mtmnn  s^aiwrk  Cdcit^l  Speco)  Ktyv— 

tiai  ftiiorl  Put  advqu^^  ammoryi  You  Can 
tour^  better  WUfi  Speecti  Pffa^««rffiiiaiti 
— *  »«np*fl  cufUiit  ««h»ctt  wtM  Wo«»  won- 
d«i:  Gelling  «  P»i«fif —t^  tt  He«Jlf  Wwiii 
ti?^fioir  to  do  '  •'Ou  T«a%  «»ict  taic 
SSB  The  inmX  fc^einoct— isel  »*«  e*M' 
CT*n  nama  ttw  ftfsl  tiip^tHaTTLO'>«S'v» 
«*«noth«r  drffftci  btfiitifHf  block,  Cmp^^ 

sahw»i«;  l^wt  McTt  Salvly  Witit  A  Mobile 

QiajiJ-^fiQkl  4  or  ft  ptmie  ny«nt«r«  in  a 

PRdM.  TuneLte  A  RandotftWir^^voHd'a 

'^1  antetrna  fordD-tSL  Rut  fOnwra, 

MM  TT.Ptisiiltnlilwid— sn  ^ftsidsloofc  aa 
vncTC.  HOi«  Do  Y611  Use  >Cs?«-wt  Vt. 
PROM  M<iaiaQ<r  Gefierwtor  Fer  ffTTY^ 

OCSy|?f?>y— BifyawtqMlyTrteHia^ 
loff  o*  H»iTP  F%adic»--paTt^Vef$^f1ltyPI|l» 
Fur  the  MW  202— Emit  rhamia*  mod, 
Hakiag  Youf  Own  PC  eosfos — pjut  i.  An< 
noimcifi^  IfM  PCF— ^apal  Bid  for  l^am 
pfQ&lwns;  B4f^  Yo^  Owti  Caf  Ragi^tar 
^msM  at^ta:  thff  Hai^pv  Hfers— fyit  aftd 


JAW  77. 5STVT9«ia«n«rstor'>M?^alual>l» 

^i^gnofttic  fool;  How  OOM  Your  RiO  Par- 
; arm?— an  mwrnmrntm  uting  the  hhV^F; 


APR  77.  RTTY?  Wturs  Th^?^m»»  to  Q«t 

itirt9d  with  talMpe.  UaMin^  Vi^r  Own 
PC  Boa2x$9— pAn  if.  ao  CW  fof  it>e  aacn^ff 
vtdr^:  The  Si«P^  Oecfe— whani  (hay 
inifUi  of  fi^jiP.  The  Firm!  Fe«>ef — tfrtring 
a  higih  powref  amq^ifief ;  What  AIkhiI  Su/- 

plut  Ni€adS?^how  to  fesl  and  rsp*tr 
Itiam;  Tli«  HWory  of  H^m  RaEim— f^an  II; 
Retire  to  a  Ha#n  Heavefi>— ho«  to  pd  On  a 
EiarmAtieni  DKpcdntoft;  The  Carb<»n  Mar- 
vtt— but  mobile  mike  y^t?;  Tr»  MinJcom 
Rircaivar— iiri^tl)^,  2  QRP  ^lli^artcj^.  plm 
25  rnor* 

MAY  77.  Build  The  World's  Sim  pies*  Kftyet 
— uaea  555iJni«rs.  Predict  th^  Wfj^rtierf- 
aitiomplete  salflj^Fle  receiver  The  Hi^tioi^ 
pt  HamRadlo— paff  IH;  Let  BASiCContral 
Your  Nfl»l  ConrtBtf— wirh  Extended  Tir»v 
BASIC  funtjuag^;  Undersiand  Your  pet 
Rtich  — tlp9  orr  eryigial  oscillalor^;  TTL 
Tdutinlnu«9— bypass  those  gutcnofi,  Stxap 
TimoooUl— OuUd  Ihjs  lO-mintjl^  iD  tlmor; 
Quick  V&rUcat— fqr  20  and  40:  Try^  PowHr 
Silver  LtrgjG— a  giilde  to  CMOS  applica- 
tions, All-llectfonic  Seical— usasa  UART 
1grvm»«IiMty  plu^24mQre. 

4UHB  77.  0uMd  This  CW  Ritfli— darned 
pood.  The  WiBB  Story— a  visit  wMlth  (he 
klnp  o'  16C:  Ten  Wills^  on  2— ifs  posiaiple 
wiin  I  his  rock  criig?iiiE?^;  At  La^l*  A  lOm 
Bend  Plan— reau< res  a  GE  ractio:  Stfeei 
Metal  BrAkft^truitd  rrucr^wave  cornpo- 
nan  Is.  Pr^clicai  PS-  Design— do  il  r^l 
this  time.  Regulated  Nicad  Cturger^ 
cJon*!  codfc  'mtk!  CiifTOfiiSmci  Couj\ter 
DiSOl*3r'-4nw**tpl«K  those  tEDsI:  H^m  PC 
Tectiru^iuei  l>nveiiedf--dt§  out  fi^^  o^d 
Ctie^cali,  H&m  Do  Vou  Use  IC«— oeJt  Vtl 
Piu%  33  more 

illLY  77.  A  BMttm^  vm&gt  M^ntioc — fto« 
»tmpta  cmn  an  IC  P^diect  get?.  HyiHcng 
No^ae^with  a  grid  drpper  Hams  Protii 
Ffom  C8— how  to  sei  up  a5«fvtce  ecflief , 
P«cJ*  Up  Youf  10*— 54«npi<e  nted  tor  the 
HW  1&I:,  Dipola  Destj^i^  Progiam^cet- 
euteies  coin  ai^  ««noif):  C8  to  lO^-p^ria 
in.  IV,  end  VrMorid'e  Sdane^  Oorttimsitv 
T«iter— itl  almost  rrwwle,  Dtgiial  Syn- 
tnvticsr — reviutiidv  oiA  lams  stnpt.  Phone 
Patch  Tl|ii— a  lo«l  artT.  DioO^  Clocit  FaH- 
Salt— ftd  fOM  wor;tfnt»tnet79«n  Pk»  if 
fnov^- 

AtKl  77.  Anienna  Spe^ieSt  Centered  Spe^ 
c««la  — for  irw  V7n*$l  ctty  lo^;  BtyMtd  a  Oou 
til»  Baj'ooAa *-*§»«  ^our  stgrui  a  bUiT 
Din  a^ep  DIfpcilonsi  Arr^— for  me  Hh 
noy«  03C  Noved:  lf«s^itt  PS  Hegiil^tiort— la 
i}«icl(ie;  ftie  Zeo^y^  Vertical — a  oerfect  2m 
Ani^rmM;  Ttie  fijK  Afti^  R-    .    ^d^ttiei^ 

rand^j^acthiv:  Bode  #  B^ijtaPoiaiP 
^y  nsguiptKd  ^^  pm^ 

Corr^puter  Loggsr^lor  ttiow  latic 
lieeo  logbodics.  buiid  a  fcW  unear— e 
A  tooQ  pro«i<)e9^  th^funcft:  PC  L^irour  Tips 
—n^i  ttmau  do  11  Hiiit!  Plus  •u  mot^. 


SEPT  7?  RTTY  Special'  A  FAAROU^  DX- 
peo»tio5-alrpofr»  VMF  «nd  OSCAR!.  So 
You  Went  to  Get  Wito  RTTY^-' C*l»  For 
PipetU"  lii'lftntr,  Dfisign  *n  Active  RTTY 
Filtef— eiiminale  CW  ORM  atid  noit«. 
Build  a  RTTY  Me«Mge  G«net*lor~<t « 
tMrpgranunatileU  FSK  lor  the  Dr^N  — easv. 
BMtddl  To  ASCtI  CdnvarliiT  — ufttf  il  to* 
OSCAR  RTTY.  HTtf  With  the  MM-I«a 
tyres  t»mn  *r\  d»ipla)r*:  FSK  tor  the  FT  101 
^«  sirttcMe  mod  for  RTTY,  NOFie  HtfectDf 
^  g  T  e«1  tor  CW  or  phofie  fecatwi;  A  Pt»z 
tkei  ^  Syn  { rMri^rt  r  ^-wNo  sa*d  1 1  ea  n  ^  be 
tKjitt?  Plus  t7  more, 

OCT  77.  W  A  S—EaiWf!— catching  the 
tief  taw;  Try  Yoyr  KtM  i  on  RTTY— CUt  On 
ifow  COi1^p4i1«f.  Try  a  Tr«pfMd  Oipole^ 
%mmt  coppv  and  £0*1*;  M0v4te  Antenna 
apldM>»—t>pe  tor  tfial  ttnt  arttcr^na;  Itwi- 
ric  Handijhg  Etpaemed^a  lott  arr'.One- 
Ceoi  cnanneis  For  ffie  »022&^inll«tkio 
f90¥mt  SefTjuirre  Meferm  Sated,  A^  Jmr 
to  Yoyi  TerttpOHi- wiirt  a  tew  m^iifipi^  rnogtt: 
tmer^cted  Nt  Teldffeian?~*wMi  lo  oe? 
vterttd,  D^gireiTo  Aud^  Pecodif --for  the 
Mind  of^etoi.  Phit  %  mora 


OeC  r7.Tl>e  HiitofY  of  Hiai  Radio- pert 
V^  Ho*  Do  YoilllM  IC4^-par1  Vyu  A  lOto- 
*«Tt  Atiemati*e— try  a  gam  mmwrvmi  Tfw 
0A4FB  Stdry  -^AfUdrlcen  tepsMvr  m  Ottt^ 
tn^nfi  €om^0miim^  0»oM  €iiicui«t>on« 
^fliiiir»ifi#be«t  vay  to  Pifid^ipo:^*!^ 
StieAta,  f^T  ^reai4if  e  redloisoairoi;  CS  ta 
tO^pant  VI  and  Vit.  an«cHihide  «t  Fre* 
ttWDCy—Poof  iiMm'i  tpeotrufit 
Higanefaied  CW— C^  ee  yoo  Bte  It. 
41  more. 
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iAN  71.  Syt^d  a  Better  RiOi«i  F»t;n^l^ 
Ortd^p  iinpt — the  wofti;  Byilld  BJVt  Dig- 
it  DVM— replaces  did  metefit;  DRP  Hints 
—tor  Tq«'po*v  rreeka:  CostortvMade 
Thermjilors— tOf  pfeC(«e  vityes,  ItHF 
Propegalton— Pelkeve  «t.  Put  jin  EiF  m 
Youf  fCeyer^tneaicy  comp^iar  ttrikieti 
a^ain;  CS  to  tO— part  VI It;  The  e#tren%e 
Besics  of  Antennet^lof  pie  Novices: 
y^fjutiia  Tmnsiiiior  Te^fet^iafve  espen- 
eiye  detuiea;  Hmi  to  dit«rpate  300.00$ 
Mefiwetti— rod  Molher  hlature.  Plu«  36 
more 

MAR  78,  Old  Rigi  Car^  tivi  Ageini^n 

Siiide  lo  their  rat urracUofi:  Novtcei,  Pad- 
Ji»  Your  Way  to  Happineqa— tup* r  de- 
luxe Mg^fee  Keyer;  13f20  MHi— Uee  tt  or 
Loie  it!— *lfTtp^l^  qnaf  you  con  build  end 
anjayi  New  Prqlficiion  For  Vour  Ca^ —ifm- 
pie  torce  Hold  syfilem.  Th«  World  of  Tone 
Con  { rot— I  Ylrtiiil  on  eye  id  podia  on  ifia 
iut>ieqt:  Anqth^r  Approach  tp  iha  ASCII' 
Bfludot  HeafT*che^B  Modal  iS  and  an 
SWTP  ay^iom,  Surprisingly  Lo>^Dp91  UiD 
Stjpply- en  IC  regulator  doei  \th  The  &d>^ 
LarPowerod  Ham  Staliqn-^onu  iiundred 
Wafts.  y«if,  Are  Voy  Alriid  To  BuHd^ - 
nam  10  gel  organtfed  end  i lined.  How  to 
Ufa  a  Vareclof -»And  Why— teml^xhatisi^ 
Uve  Afttcte.  PluB  33  more 

APR  71.  How  fo  Socoeed  on  i29i— o«i* 
food  can  50  Y/ait  amplifier;  How  Oo  You 
y$e  tCti?— pan  ix,  Th*  chairenga  qt  lu 5 
GH? — MM  It  or  iDie  tt  lo  SmoMry;  t^o* 
Anyone  Can  Aflord  a  Keyboard— »urp Jut 
keyboard .  KIM.  end  eofiware;  it  ttl  At 
fftadyO&VDlete'^-*CMOSvf  TTL  improve 
Yoyf  HW-?02l^diore  f1e«itot^.«t04S^ 
pie  CW  tninffrfft^ncm  ^Fiiier"^— diode  code 
rtf^dfveralr^  m  ^napoit  WOrtc- ba 

^CM  fox  the  Nof lee,  u»e  floise  to  Tutw 
Yout  Sietioft-'bund  ihi$.  wittmim  tioiee 
f^fierator:  Oengiorf  Mloro«r««e  Radiation  f 
— ju^t  ho«  muth  «a  dengseroitit  Ptye  it 
more 

MAY  m,  Off}CtMl  FCC  RFI  FtepOft-cufing 
radio  arid  TVj  ,  Fa^  Em  Out  mli  Remote 
Controt—TT operated  conlrol  ofilt:  No«f 
—A  Dtgi  tat  Q^iacitY  Meter*  —  umpte  co« 
atryctidn  prOfBCt;  OMM  S^^rvivi*  Course— 
"iiT''  about  yiliio  d«gnaJ  mMummimt: 
mm  ThH  tmcHixiQif  Sdmm  Ftocft^vdf: 
Dtai7  of  a  Sur)iTdr^C|tiefoi>«  viCtjm  i«f}« 
all:  tr)«  SoM  S<itact-o4e€i— fcJP  n^tten 
QRM  wfth  tmft  miar  ayttiKn.  Tri«  Uieet^s 
£>r  ^«peater  Controller— tfte  very  >0?; 
Mj&e  Anterma  Tuffiog  A  Joy--m»iani  wm 
bridoe:  Tfie  COR  Ooea  Solid  Siata— i^inv 
iru}  tifto  Ukatmna  f*^  info  a  repeeler.  PHa 
timore 

JilNC  7E  AiHefma  Specian  W«^  TiM  yow 
T'r  iSCIementtl^tSdS^^tn  on  2rais  a 
real  kK-k:  Wording  4$m  «ith  e  3Qfn  Qedm 
'^  edoiae  three  mom  •kevnents :  Reeur - 
fftct^  the  flidiifa0a  Anlamia^^  this 


55  ysat  o^d,  I  aw  noise,  logW'band  41 
Belter  Than  s  Ouad?— try  a  delta  u    . 
toiMerSng   Low-B^nd   Anienna*— Pertr^ 
rtiathemetician  tigyes  fmnedance,  M..  1 
ernt£6  the  MaichboK  ^  iturreeted  capattii  1 
ly  for  a  cJa.£$ic  coiipler;  The  75m  0> 
m  Ani^nfTa- Itio  S^  ^vorits  on  7:^-=.  «ia 
«rell  as  2m;  Compotoruted  L.000  Anlenna 
Design— In   BASIC:   Novice  Guide  Tt 
PnasedAftiefinxs- parti  The  It  ^lefT't  - 
Brdem  Bombsr^im  tt^^m  *  itn  tadriti  l  .  r 
ly  alrbrtg  fipgnal  Ply^  29  more 

JtltY  71,  Reincamatmg  OW  Temi  €auip 
mer^i— a  ^9^2  capscriarioe  matier  ta  potr^ 
^joiT),  Nonce  GtAde  lo  Phased  Arderwaa 
— part  n^  BitUd  Tovr  Otfft  t>igtta}  Clial'^ 
cteai  update  lor  yoor  noattw:  Your 
%CQ{ie  Can  Be  impna^ed— ctmple  cali 
mttor  The  S5  Memofy  Kdyef *^for  lajy 
l^heapv^teS;  RAMmed   iy   Mortoie— 

EOOM^AU  tti  tjL jded:  VHP  Hmm  RHer- 
retection  tmi  tm  b^jhfyt:  Yes,  You  Can 
BuUd  A  SymtiesiXEf  E-'^CMtHi  svn«tieiif< 
m  lor  yhder  S50.  A  paro  ESodd  COei— fi- 
oeateri  gei  ^smarter  ev«>  day:  VKF  Tririf 
vertecs  arid  tl^  FT^IOi— outcitie  FM  £on> 
weraion.  PHi9  3ainoie 

AUG  71  Radio  Row  ReYsfttiid— it's  alrve 
tofeyo,  A  Gomp4eti  X  Band 

DJi-H*i«*tostJ  eri^i^dse  rttdidte  dootrot; 
The  End  of  RFrjedftach  — he*e"a  how^ 
pioe  do  It;  C3  to  iO—pmi  IK  A  WifdV 
mmcc-H»00me  a  e^UOratiOfi  Ireafc^  Sy 
per  OiatBer  ifeaeipa  nicada  yo  to  amttfL 
HW^II^  Qmtwmf.  CheclL  Tfittr— RfT  mod 
tor  iFw^pood  o«  MW-iJil;  i^m  Radio  If 
f**OT  a  il*;h  Man'a  Hodivy— another  mylh 
exploded.  New  Uts  lor  Ooubie  Sideband^ 
—awake,  ye  piooeeia,  a^  ^  ctadUag. 
Piu9  3amoffc 

SEPT  Tt.  Afioitiar  tCE2S  Scheme— *or 

oddtuJl  repeatsfs;  Tracking  the  WUd  Tyt 

itey'-DT  t^^,  OVM  Scranirooii-tr^  ba^ 


sicfi:  Hop  Do  You  Use'  ICe? *^part  K.  Com 
puterixed  OSO  Recorda— who  needa  a 
togbook?.  CB  to  tO^pdJis  K  4  XI.  Bu*)d 
ttii  Tnole  thre:at   K«^-^  art  jit  Nov  it  e 

pfojeci;  The  Ten  Ufffef  AM  AnMtfw^  Spe 
C  t  Bl -- fS  vQi ;  lea  I  a  J^o  worft  s  on  S3B  or  F  M ; 
BuHd  Itic  \C  EMpe^imenler— gel  ting 
starled  wilh  TTL  ar^  CMOS  t  mo  Meier) 
ill  tne  Summti--a  bacJipaclieft  deltght 
Piys  37  more. 

OCT   7i,  OXpedilioh|fi9--a  "how  to' 
duide:  The  History  or  Ham  Radio— part  vi; 
Building    Ffom   Ma^aiine   A/t(ctei— thi 
t»r&adbdard^wire<wrap  way;  High  Sea&  Ad- 
venture—Ham  Styfe^part  t;  Gb«  a  Corn 
ogier?  Who.  Me?  — yes.  youl:  Bird  Watcti 
Ing  in  BASIC  Land^another  yae  lor  your 
m\Qroi  World  a  Qhaapeet  OSL^— BASIC 
program  keeps  your  log,  too:  Hoppinaati  1  > 
a  Smarl  ScanfiBr— mods  fO(   tno   PBMj 
A  we  FMSC  1;  A  Perfeci  Powef  Supply? 
welt ,  . ,  almost.  Antenna  Oe^njn   Some 
thing  Newi— ^^ntrollad^ufrenl  diatiibu 
tlqn.  P)us  37  more. 

NOV  711.  t\^urphy'$  Ms^ferpiece^lhe  I0&I 
w^i^end:  How  About  Some  Ham  Shack 
Safety? — don  t  be  a  statistic.  The  Hi»1o^, 
o^  Ham  Radio— part  VII,  CB  lo  iQ—pir* 
XJY.  a  RealiStKi  FIX  rig:  H^ti  Seaa  Adve 
ture^-Ham  Slyte — part  U;  Sgyetchilymg 
Cheap  Rec€iver^"iynk4>oi  priojfrqf ;  Build 
the  Bryte — yj^ioufi  h«avy-dyty  power  sup 
ply.  The  Circuit  Board  Aquamim— no  lish 
etory;  Who  Ne!eds  TransiSlorB?— yoi*  do'. 
Ham  Help! --a  tei«phorw  aid  tor  the  tJlmd 
RiM  a7  more. 

DEC  7E  A  OJ(£f'E  Dream  Vacation— iry 
luhfty  M<mts«rtat;  Olo^  Ehcouhtera^ 
ffie  eyes  o*  J^xmm  Mm  «pon  ttiem;  P 
ceiver  Df^easea— «r)d  Now  to  OofO  tht^' 
Con.^s&^os  O*  a  Stripp^f— cont**mr  : 
l^Rkoa  teUs  aJ!;  Whether  Mierocompniara^ 
—m  pro  looks  ali^u&:  -This  Im  Yowr  Co^ 
poter  Spe^ng" — how  to  dial  yp  yOvr  t 
CO:  Gig  Mam  Attach  s—«rsW20ll  v%  Mk 
m  the  Oall^  of  tfm  Ums^iOk^  WARC   79 
Pf a  ■  law— sfiowdowt^  in  Oeoaia,  Bmka  me  ■ 
Ft«ic#-fiti«r— a  Tery  ac$?ve  detsee:  Coif*   ' 

port.  Ptoa  ^  more 

Atto  A»•ft»^^  n^cfumwr,  riSD;  A^ne 
July.  August  :Jjemtoe*.  October.  D# 
camber.  iMV.  jmmmy.  Fe&ryary.  Kove 
ttet«  I962r  JMstFf^  Aprnt.  M«r«  .JtMy,  Sap- 
leniter.  Movcfnder.  1i63^  Janoafy.  Mar?^ 
A|>rii,  iW,  S^jteiE^ef.  Octot^er.  Hovt 
I9m^  Oeca^nber.   l9Sa:  May.  Jur«.  Jt^ 

tMf,  OacefBtfit,  iSGBr  January.  Fabrua^ 
Mvdt  Aprjf.  J»f«,  Auf^i.  SepiamfeT 
DoC«vic»K  '9€r  January.  Mat cti»  Ai^ 
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FEB  72.  A  Scrik^til@  Higfr  Ff«qii#ncy  R»* 

ori^  IC.  Titi^  tor  f^attinQ  Yovf  Cod«  SOMO 
to  20  WPM;  Wh^  No!  Try  OHP'>  VHF  Dum^ 
my  LjQ«d  Waitrmtftn  CW  0>t  On  v*  Watt— 

Band  TK™  t«rD-tub«!  CW  Uar>smtftsf, 
Ouick  ai>d  Eai¥  PNP^PH  Iraniti^i&r  Sort- 
cr;  S^f-ConttTfMKl  f^illv^ted  Power  iind 
CW  yonitor;  CircMita.  ClrmiJIs,  Drcuili; 
TN)  Aufiytiatk  Tfinimtsf  lofl  uri#  Junvt. 

MAY  7IL  Qu:t»i  BrftTi4  Cti#ng«-  M(3t3iln  An 
'  3— with  cHiipal  indicjiidf,  How  loGei 
-^  jIuH  into  in^  HEIij**;  Ami  CW  RTTV 
AulDSUrt.  A  Uodffn  VHF  Ftet^uBncy 
CoufiVDf — caft  tw  tiuHt  fix  un«ltt  1100;  tV 
Sync  0#n«rm1or— uimg  (Cft:  Radio  A«- 
tf  Qnacnjr;  Mtnse  ind  Rectrrtng  Antmuijia; 
Th9  Sewtn^lpe  ATitenna— 3mi  f  M.  ot 
eOurs«:  CifCiifit^  Cirt^yrti^.  Cifi:uil$:  SM^tpIc 
C«r  AfTHTtdter— #{1  tN>f Id  stalo 

JUNE  72.  Sni  Elcmonl*  on  Twflfitv'  Iftfnrs 
-  jteQFM.  Slow  Scan  TtitwfSton— 

&Aiic*.,  Active  fUlwt  De%iqn  ancf  Ux«— ill 
kinds  01  Jiitiws .  P*ft  L  Radio  AJiroifco- 
my  fof  Amali^ur^  \Pnrt  HL  2i3  dS  Beams— 
iJcsiisn  ami  conittuction  df  VHF  antun 
n^a^  Phasing  Mylutisnd  Vehieals^ten 
thru  eigttly  meters;  300-IAH2  Fr^qgency 
Scaler — t'tetult  tt^qytncy  CQunltrs  to 
VHF;  Cifcu«t&  CifCuiti.  Dfcylts:  RTTY  FU^ 
i€tB^eiUtit^c  function  f^lEtrs;  Troyblw- 
si?gQt|n§  iQt  tPw  Noytca. 

JULV  TZ.  SoiidState  VHF  Ampl^f^;  lite 
Pha*^LoGk#d  Loop*  VHF  Ckinvufttm;  Add 
t!5  T'Poweri  iwMH?  Mitm:  Hie  VHP 
Sp^(a!ist4  FM  Ampllllfln  Metmr  Shower 
DKinf};  Tona  D«^od<H  and  Cam  at  Ra^ay 
CircufU— uatmo  the  741  op  amp;  Ftylrtp 
^^1  Scannef  far  SSTV— solid-atate  unrt, 
flimpl«<  f«iaiWely:  Activa  Fitter  Et^sfQn, 
Pftrt  II. 

AtlQ  7L  SSTV  intro;  apiKich  pfoce^sor; 
FM  repaartir  Lnfo;  test  ptot^  ci>ri*3t ruction, 
QE  Progilrifl  bc  cuppty;  432  rt  JosiiriQ,  pr&. 
amp  compreseor;  SUur  mod«t;  phone 
piifcH;  Two-m  info;  solar  Into,  SCR  fogu^ 
lalor  for  HVPS:  "Edear'  s<lal  oacJliator.  FM 
RX  miupter;  auto  Itinjli  fifarrri, 

SEPT  72.  PJympJaon  TV  c  amor  a,  WWV8 
6Q]<H?  f\K.  cigar  tube  signal  genorator; 
CW  aclive  trllur;  tl  feisUrtfl  at  1506-3SOO 
OHs;  balun  antisana  feod  translator 
power  supply.  IC  6m  RK;  IC  FM/AM  deit^C' 
tor  iparl  2j;  acti"^o  tltref  eieaign  (pari  3h 
K20AW  ff eqimncy  counter  (pari  3);  2rn  tie* 
quency  ay n  t  h  g  s  I  ji;  r  {p  art  1), 

OCT  72.  Cormcljon^  for  Aug,  Ff^  RX 
adapter;  2m  fF&aucincy  ^yntKoai^GT  (pari 
2k  &m  tranamipt  vfo,  rtano-amport  mirl4<'; 
tiftie-K?*^uency  mftasur©rnf>fit  fpar!  U"  «c 
lUe  filt^^  Eietion  I  pan  4|;  rumnie*  im&: 
iKtra  c3ais^  O&A  (part  3).  balloon  vertical; 
ID  g^ineratQr;  time -1^19 lay  retay.  45i3  hirar 
kl«a»'  dcac  irtvarfift.  hc-{llo<Jrt  tonvartct^ 
HTL  o«cad«  ar«j  rinie  driver;  piusmmus 
fiuppty  tor  iC», 

NOV  7Z  HF  tfansliior  powftr  ampn.  RTTY 
Salcai;  IC  trf  RX  Ifartsiaior  kayar;  eftt#f' 
gaocy  power;  ZJO^MH^  preamp;  di34tblti- 
oaiii  ant«ftna:  i itrtptf  cor^^fter  using 
moduifta;  HF  rf  tmwmr,  'iirmpad  lint 
QSCiWMon  2m  trmiuancy  ayntt>«M«w  ^art 
^  K20AW  eouftttr  tfrsti;  Smpmainp^  Ei- 
tfs  ctaaa  O&A  (part  4t  m-z  voitm«t«f; 

Nikola  T«Qtft  fitory;  Wr  »wr  rrwlan  Iran- 
aitl*t  tag  en  RX:  43?  SSB  trarmv«ffe*:  «c 
arc  widdir.  irvtro  to  cornputata:  hyptid  AM 
madufalor,  Hfi-10  RX  mods;  tOm  Iranita- 
tot  AM  TX:  40m  ground  p^ana^  tc  logic  d*^ 
monsiraiof;  overload  proi action;  Mfrf 
swa^p  jjarwrateK,  digltat  lf«<ii«am^  cot^t^ 
«r.  fturatl^tunir^g, 

C^C  HL  SSTV  acopa  ana»yxen  ^  FM  HX: 
ti^-Q  bunt  ancodAf  and  dact>d«r.  unrtrtraai 
i4  amp.  autopati;^  ttool^yp^  LM380N  inia: 
foltajga  ¥«f  tam  OMi  kn  to^  2m !  S-Wa  1 1  amp: 
$$B  modulation  monitor,  Htai  ti«qr 
octWty  m*i#r;  10  A  var  dc  supply;  U»na^ 
fiii»a*on  line  11**^;  fiito  astro iKjmy;  In- 
ikictanca  malar,  75  10  30tn  irv^vvvrttr, 
L£D  info>  40m  pr^amp;  lr»np»iiitor  ¥to;  ig?2 
fndax:  2m  praamp. 


JAN  73.  HT'22Q  toychtor^e:  3^1  20m  yag!; 
SO'MHi  frequancy  countar:  sp-each  pro^ 
G^aor:  2  tona  gen«raror,  FM  lest  set  tilt- 
ov«f  tower,  2m  converier  usin^j  modules: 
lunabfe  AF  frfier  BiJt-t3and  ime^r;  10m  i-t 
luner<  dipda  noHa  limriar:  CW/$SB  age; 
HW.22A  iranacBiveT  40m  mod;  HAL  ID-I 
mod. 

WAR  73.  A  Past-Scan  Facsimile  Sy^terti^ 
uaa  If  with  SSTV.  Sljt  and  Two  Meter  High 
fHswer--u5^ng  a  S25  surplys  ampntier;  A 
Digital  Tape  Diatributor  lor  RTTY.  The  Am 
pl«  Amplifier— all  tand.  1200  Wait^;  Pop- 
ylarBSTV  CtrcxitB  IPari  ifj  Smpro^\t\^  tltg 
Iftdoe^  Ajilfeona  Sy&tem— u&ir}g  copp«f 
fo^l^  FM  DeY^alion  Met^s.  Tim^  Frp^ 
C|ii0ney  Meas^jfiE^SyBtem  ^PiJt  U1|;  An- 
olh€f  Utc  tor  4PN^ycJe  TraJ^forniefa; 
Baitdpau  Filler  Da&igri, 

APR  73,  FM  aaviattort  meter;  2tR  FO"  pre* 
amp.  two  ^m  pow^?  arfip*i  fiep€*l«*  ^n- 
trpl  fpari  t},  ropeaier  licef^ng;  European 
2?n  FM.  FM  scanner  adapter,  fcA  GMIJ15 
(Tffids.  tjgfttmng  <Jeteclor;  CB  aligiimBnt 
^dgat.  lr*nsi5tCK  rf  pow^f  amps  Ipatf  2:^. 
ra^CMeater  econorrups.^ 

JUHE  73.  32&MH^  i*inal  i«r^tator.  UHF 
powvf  m«ter:  fepeater  Ucensiufi  irifo; 
«TTY  autp»wilcn.  ^m  hypriO  vio  TX:  aft« 
tantra  potar  moyni,  tO-V5-20m  auad; 
li20AW  counts  mods;  double  coaH  afv* 
tenna,  ham  surrjT;er  job;  totve  docod^r; 
tteid  strsiiQih  jrwt&r.  nicad  battery  pad^ 
onfnmi*t*r„  FCC  regs  ipart  t)L 

iULV  ;i  r  -Je  DsesiSators  for  Zm  FM 

Recwvflti,  js^^ic  AiV  System— a  T-44 
Ifanamittar  strip  docs  mDsl  Qf  th^  wOrkt 
Mutlip)a  OyTpyl  ^raquancy  Standa/d^ 
tflta  you  i;alibra1e  your  recaivaf  m  ,0S2frHz 
ifjcrameftta.  Org^tat  Fdentifrcatii^n  liriri, 
aW'MHi  Power  Oivtder — easity  con- 
sul njct^  fnatch^rtg  syatam  for  siacKad  ar^ 
f4y»,  CW  Filters.  Bsfed  and  Compared-* 
cOmpiatd  wiiti  scope  trftc^s  and  ban^d^ 
wialh  specs,  as  a 6  Gam  2m  Antenna; 
CornpTomise  Muititjand  Antirnnns;  Grid' 
Otp  Tynjing  the  Quad  Ar^tenna. 

AUG  73.  Lpg-i>eriOdfcS  Ifiart  t):  tone  burst 
gefierator;  rf  power  arrip  destgri.  Iranslsior 
radio  intercom;  160m  antenna,  SSTV  rnon* 
ilor;  low-cost  frequflficy  cuur^ter;  VOM  de- 
sigrt:  QRP  40m  tx,  432  Mm^  etcittfr;  FM 
audio  processing;  FCC  regs  [part  3S 

SEPT  73.  Repeater  liontrqt  system,  log  pe- 
riodica ^part  5j;  2m  RX  callbrgror,  PLL  IC 
appticatlona:  TT  pad  booMjp;  Heath  HW7 
*"S^  malar:  OSCARS  Doppler,  3ni  eoaxial 
antftnna;  2in  converttsr;  IC  keyer;  m^aByre 
anitnna  Zi  FCC  regs  (pari  4) 

NOV  73,  450^MH^  axcJtar;  Intro  to  ATV  cif- 
culta;  riicaci  voilage  monitor;  ayiopatch 
tOrtfiK&cllorjs:  IC  matar  amplltier;  Tfl  22  ati 
supply;  indDOf  worhcat;  IC  AF  Ijlief;  rnp- 
menlery  power  tallura  protect jon,  I60m 
anitjnna  c  Pup  let;  Motorola  HT  info;  SSTV^ 
ISB.  Gla&S  B  AF  amp:  FCC  r@^  (paft  6^ 
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FEB  ?4,  SSTV  monitor  infoJ  IC  aijdto 
ampa;  acopa  sweep  geriRfgior,  iSf20rD 
vortical;  felaphone  tina  control  ayHfom; 
PC  tjoajd  cons  I  ruction;  varO  AF  tiitet; 
iitownfysa  indk:aior;  4Cifn  CW  alatinn 
wit  hi  Tan-Tec  modules,  simply  pr^amp 
compressor-  slfiglfrlG  RX,  "«32'34"  Unal 
aa»«mt1y,  Iransvslof  keying  circuit:  7-s<=g- 
fiwni  readout  witti  nixte  driver. 

APR  74.  VOX  fof  rapeaiera:  tone  opetaf^ 
raiay;  HF  transvwrtaf:  1Q  to2m  TX  con^ert- 
tn  rtmoi^  control  partel  for  scanner,  RCA 
FM  TX  UjfiinQ;  Sijb^udiple  tone  gafleraloir, 
FCX  rags  (p^ri  i^  rapeatar  atlas 

MAT  74.  CD  caf  igriiiion;  audio  c;io<npr«$< 

»<>r  Info:  intflderericB  suppJB&ston  fw 
boats;  aif  to  bucgtat  alarms;  2m  JC  preartifi; 
10m  FET  convarleT. 

<tOH^  74,  Poor  Man's  Quad;  Beconcittng 
the  Long  Squared  Cktad — dcwejopinp  a 
new  typft  afiteinna;  Anterina  Load  Indiba* 
tor:  Matching^  R^n&1«ry  tunable  Antenna 
Coiq^r,  A  P/acUc^  Ground  System  fOf 
16O;  Wide  &an{;e  Antenna  Tuner  Old  An- 
t|!f^i^a^  ^nd  N^w  SiUuns — l>ui>td  a  doy&te 
£9pp;  A  MyJiib&rtd  Grouf^  Plane^1&40 
mater  a;  Mod  Quad  tor  Frmirated  Ctllt 
Dwa^lars. 


JULV  74.  4  1000 A  linear;  uni^iarsBi  ire- 
Quancy  gi9M0tntcr,  univef«al  AFSK gener- 
ator. 65if  IC  timer;  HOm  phased  artay^  13& 
KHl-*32'MHi  pteamps.  tOm  QRP  AM  TX. 
300Ct  V  dc  supply;  tiow  to  read  diagrams 

AUI3  74  Toroidal  direct ipnai  Wiittmeti}«&, 
450  HMi  FET  pr oamp.  use  ado  to  litid  "C": 
TfimJine  TT  pad  hocikup;  fftftO  6,  ft3@2  RX 
modi,  iractimg  t^  tii\tf,  aural  vottmett^: 
ur^i^e^aai  regulated  supp*y,  SSTV  ican 
convefter.  TTL^oigk  piobtema; TD  tirrter. 

SEPT  74.  MOSKev  eMictto«ic  k&f&t  (part 
i\\  WX  warning  ayinom;  Heatti  IO-103 
scope  modi.  ORP  5m  AM  !X.  rt  ^ptiectt 
cllppef;  audio  noiae  limiter,  WX  aaiettile 
en  SSTV  mantipr,  ynlMirsal  ICtestat,  m^n^ 
iaiute  rig  constrvicl^on;  lo^ier  construc- 
tion; mftr^ite  ii  aitenuator;  etectromc 
pfho*o  (laah  ideaa;  IC  "nciecuHea." 

OCT  74  MkLfotransisipt  circuits;  i^nthe- 
umiA  HTa20  (part  1|:  repeatef  ipvem^ 
meni;  regutaied  5  v  dc  supply.  ^Beicat: 
ramovitM  mobile  antannai.  Motof  ota  nm- 
taring;  2m  verficai  coKineor:  Motorola 
modat  code;  2m  coaxial  etipoln:  1  &  MHj  ht 
Strip ;  MOSKEY  elect ronic  keryer  (pan  2J; 
cah^on  mii^e  circuit,  hi  povrer  lopass  Uh 
lit:  Sm  pvsampt  3-wire  dipoie:  ATV  5yftc 
^anaraior;  NCXS  rrtodn;  mobite  «liip  Jor 
ipirtmant  dwwHeri:  5STV  automatic 
«enical  trtgger. 

NOV  74-  K20AW  couf^ier  update:  regylat- 
i»d£  «tndd^rt!E:t*dnmdicat4>r, 

Bynir5i?aiucu  n1  220  ipart  2).  20m  3-et 
besm:  eutopic h  ped  hcKrtiup'^  fif^utjie- 
ttub  antenna  ma  ten  ;HcMe6f:i.  Uut- 

tlOn.  digttaJ  amft  mete^  (part  11 ;  mn  con 
veflei  n.e-WHs  i-h.  ^C-tftdsje"  .  MQSKgY 
etecttonie  kayer  tpaet  it.  Aug  SStv  ^can 
canvtfter  eTrata;  repeater  oil -frequency 
indtcatof. 

DEC  74Caiaot  niciad^;  wind  &p«od^ire«- 

tion  ind  re  a! Of ,  WX  tsatetl&it  v^eo  eocivi^* 
ar;  atactronic  Myer;  hmt*  tor  Novices:  un- 
known meter  icales;  SSTV  tape  »dea£, 
TTL  togic  probe-,  putillc  !HjnrJ(!e  band  4^00- 
tpefter;  tuned^lode  te^l  recier^ers;  dtgllat 
»wf  meter  tp  teiephorie  pote  oeam 

support;  fttomoii^  anttnnaa;  1974  index 
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FEB  75.  HeattiHO-IOacope  m<Td  fer  SSTV; 
electronic  keyar;  digital  suMlljtcf  orbcjal 
timer; OSCAR  7  operalior^;  fialelliie  orbit- 
«[  predict  to  it;  Heath  SB  10^  nvods;  corn^ 
paring  .FM  &  AM;  repeater  enq inuring, 
Robot  aO'A  SSTV  camara  mod.  nputrph?' 
Ing  Haalh  BB^IIDA;  "Bour?ceie$e"  IC 
svvltcrt:  tapo  ko^fm  iot  cw  TX, 

MAY  75.  IC  Callalgn  Generator;  Playing 
wiih  Power  on  432;  Doea  Ether  Cause 
Oravity?,  OSCARmq  Vouf  FM  Rla  Jn  Pu^ 
suit  of  lhi>  Pai  feci  SSTV  Picture:  Ac  Power 
(or  the  HW  202;  You  Can  Work  75m  DX; 
The  Postage  Stamp  Squelcher,  disaster  in 
Hondurjis/ 

Jlil^E  7B.  Homa  firew  ttila  SSTV  Monitor; 
El  Ct^eapo  SupuFboam,  The  Smart  Atarm. 
RF  Power  at  432.  Oif1  Clieap  Tyn^bia  \f 
lor  Gnnv^flrtme;  All  Banf}  Freouency  Mark- 
ir;  Front  Burner  ioi  Sjk,  Three  on  Fifteen, 
Pmeto!  Tfansistof  Checker  fiom  VOM. 
How  to  Put  oh  a  Piofcsi  tonal  Stlde  Show, 

JULY  7&  OSCAR  Specratf  Anieniras  tor 
0$CAR-Whai  Realty  Wotkat;  Movr  You 
Can  Take  QSCAR's  Tem&araiufe.  FM 
Alignment  OscJUaior.  Trw  Audio  Syntne^ 
mmr  toj  rttv,  ssTV  and  Whatayan  Ham 
Radio  in  the  Arctic—  ia?5:  Gm,  What  s  a 
leppt;  Verticil  Antetinas  fw  the  Novice: 
PreYentlng  Ftepylatur  Carnaae:  The  ttiti- 
mate  \n  Variatjie  SelactMiy*  Plwna  Patch- 
ing— A  Public  Sendee 

AUG  7S.  t4&<432-MM;  hel^Cftl  antennas 
(pari  2^  20  minute  JD  timer,  dignai  swrr 
comfiiitvr  (pan  i|:  datnmgm^  rt  teedback. 
OVM  buyer  s  guide:  WX  fatal  lite  mcK^ttOf. 
CMOS  'accy-*ey*i',  PC  board  rrmmotts; 
iti»reep  tut»«  final  pfacatitt<onaij.  corr^act 
multtoand  dtpolea;  amati  digit  at  ctock:ac- 
c«taofY  irfd  (or  HF  tranaceiver;  mode™ 
non^maa  eodea;  ruMj^lti-functtofi  Qtatt^ 
tor;  Hat  •  canning  Bynthesixer  arriita, 
KF*a02  Jtmikf  charger;  lOm  mutri-eiement 
t:ie±ajn. 

SEPT  7S.  Caiculatrng  tr^quency  count  w, 
WX  sateiute  FAX  system  {pan  t):  tC  mltli> 
vottmelar;  Ihree^^uiton  TT  decoder; 
troubfeanootirui  SSTV  pin,  idm  OX  arrten 
naa,  14&432'MH^  he! ] cat  ant^nna^  (cpn- 


ciysion],  digital  swr  computer  (conctu- 
a^on),  re«d  relay  tor  CVV  PN  in:  NE5!j6  pre- 
ler  timer;  powartailure  alarm,  p^rtaoie 
QBP  tig  power  unit;  precision  10  V  dc  re- 
feierKe  standard:  13&-kHz  If  s1r»p;  taie- 
phone  handsets  with  FM  iraniic«irvar^: 
Motorola  T-44  TX  mod  iot  ATV.  O^-MKz 
synihesfMt  (pa it  1J,  ham  tadro  PR 

OCT  75.  A  detUJte  TTT  koytmard  (part  1  J;  op 
amps-  a  basic  prtmer,  an  introduction  to 
micropr&ces&ois,  2m  ^tyntheft^at  ^eonclu- 
Ston)/ satellite  FAX  ayaiem  {conctuiionf. 
tegutated  suppties  t^dispelling  the  my* 
teryi;  digital  iogicmade  simple:  FCC  mtr^ 
V  contest  up  system,  d^ita!  tlock 

tiiii^uids^s;  the  operating  des^  QftP  «32x 
ham  PR 

NOV  DEC  75.  Qtockbusler  double  issue! 
Ftip-tiops  exposed;  brealithrou^h  in  IasI 
tcan  ATV.  airobif^  dr^aya  i$  cool,  the 
tuned  lynch  do«  tanterma  tuner  (or  HF 
transceiietst  a  delude  TTY  keytKiard  tptfl 
2>;  itte  127'  rotatir>g  maM:  ^€£.3  than  llDO 
multhpurpo^  scope  fat  ^uur  Ahack  tpait 
tl;  pred*ctmg  thiid-<^der  tntefrnod:  le^ed 
line  pfimer.  QRMmg  the  Thir<J  BeiCh;  wtty 
tuoes  hAvent  atec.  inatanl  ciicuits—thjiffi! 
ymif  own  !C  test  rig,  If^  K20AW  iy*^*^*^^ 
sizer  PROM^ted.  a  ham's  intra  to  micro 
processing:  grourid  tauli  mlerrupler  (a 
keef^aii^  cifctjts  fo«  youiaeitr  a  St  ^trip 
chart  recorder,  an  etren  simpler  cict*. 
OSC»itftt0r.  the  Fufi  Ciiy  ^uipiui^  scerie:  t^r 
datrng  tlie  Heatn  IB-ilQt  cotmief.  7St 
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f  EB7&8mtd^.  StaTileet  Ccmmumcalor  — 
Trehkies  speciaL  Synthes>2ed  IC  Fre- 
qoency  Standard'  You  Can  iUake  Ph4^tp 
PC  Boards;  Ham's.  YOur  Speech  Ou^tiy''; 
ASCIMd-feudot  converter:  BTty  Autocall 
—the  Digital  Way.  impfcwrr^  the  FT  lOl, 
Night  DXtfig  on  ta  arrd  I5ni;  Haalty  Soyp 
Up  VOur  2m  Receiire*;  Pul  ¥ouf  S6  lOon 
l^m 

MAY7S,  Spec  Eat  Arrtenna  Issue*  TheMn§ 
niticeni  Sevens  MicroheUt.  AnAlitia/Hl  in 
ijeried  Vee,  Closed  Loop  Antenna  Tuninp: 
The  yS-SQiTT  Broadtsander  Th#*  Magic  of  a 
MatchmaKer,  Hcr^  lo  Coax  Vtiyf  Antenna; 
40m  DXirtg—Cilv  Slyiff.  The  Secret  2m 
Mot^ife  Antenna;  An  I  reverted  Vee  lor 
16G/a0m;  The  Dipote  Dangler:  Amateur 
Vifesther  Salelice  Reception,  Scan  Yout 
HR  212;  A  Very  Cheap  1^0  — ti^  Modst  1&. 
Code  COTivertef  Using  PROMfi,  A  Nifty 
Cassetie  Computer  Systems.  Ttie  Inn  and 
Out5  of  TTL;  Build  a  CW  M&mofy 
6/B'Wave  Povver  for  Your  HT:  555  Tim^r 
Sweep  Circuit  for  SSTV;  AM  Is  Not  Dead- 
It  Never  Existed  ai  All;  Computer  L;if^ 
guage^— Simplified. 

JUNE  79,  VHF  Spociali  Super  COR-Oigi- 
tal,  ot  course],  Toucbiona  Decoder  — us- 
ing a  calculator  readout;  Simple  Amateur 
TV  Transmitter;  Amateur  TV  Riri^elvmg 
System;  Mobile  AutodEalaf;  Autocall  TS— 
using  a touchtone decoder.  Buiid  Thia  Lati 
Type  Bridge— and  measure  iraristormer 
impedar^ce^;  Hom  Tnose  Triangle  Thmga 
Work—a  sort  of  op  amp  handbook,  Tt^ose 
Excitinfl  Memory  Chips— RAMs,  ROMsJ 
PROMs.  etc;  ASCII^Baydf^t  with  a  P^DM 

—  for  ribbonl^ss  HTTf  on  computer $;  Aim 
Vouf  Beam  Right— with  a  programmabie 
cak^uiator^ 

JULY  76.  Perfect  CW— drive  em  cra^y  wHh 
tne  keycixSef  l;The  Mlnt^Mlte  ANban^S  ORP 
Rig— » mighty  7  Waitu  A  Fun  GDiintei  Pro| 
eci~under  SSQ.  Buitd  a  FAX  trcm  Scratcfi 

—  then  oet  satellite  pictures  #nd  otlW 
thir^QS.  Der  Repeat^fmeistef— fapaaict 
control  with  ID.  The  Giant  Ninie  clock. 
Creairve  Ssrv  Pm^mmmm^.  CW  Rmiv 
eralorfProwss;  Whai's  tJp  an  156  UHtf:  TT 
Pad  lor  the  VlUSon  HT;  P^^  Supf^y 
Testing— to  save  your  digitaJ  ciicuita;  A 
RTTYComputBr  Dispi^  Un«;  Your  Com- 
puter  Can  Taltt  Morse;  Gain  iot  Yduf  HT^a 
tfatf'WQve  mrhip:  The  Super  Tmnsmatch. 
Sfcmptfl  VHF  Monrior. 

SEPT  7i.  Thf  Surprising  O&RH  Ui*  Noi5« 
^n^enr^a  {part  tU,  Uttfasin^te  Regutafron 
A>>.n  Nevf  tC--power  6yp^tv^l|inQreat- 
t)^  simfHifj^:  Can  an  indoor  Anierrna 
Wofkt—majiing  tm  Isest  out  of  a  bad  bar- 
gain; inexpensive  12  Voita  for  Yoi^  9ase 
Station;  A  Te^t  Lab  BonaASi— ufiii^  a 
sKH  radio:  Protect  Yowr  VHF  cSw 
ier:ef--itor¥el  atntenna  fetay:  ridiculoy^'. 
Simple  RTTY  System:  How  to  CatcE^  a 
CBeV.  A  4S0-MHZ  Tran^oebef  fof  UrKJa: 
S13Q^  Space  Aoe  jum^iie  It;  Pf^OM  Mem 
ory  RebiSfled  EiQht  Trace  Scope  A4a|)ter 


GIVE  t^  Mx^UA^^INE  tu 
>  YOURSELF  AND  TO  YOUR 
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START  YOVR  OWN  ENCYCLOPEDIA  OF  AMATEUR 

RADIO— AND  SOMEONE  ELSE'S— BY  TAKING 

ADVANTAGE  OF  THIS  SUPER  OFFER. 

Give  yourself  — as  well  as  your  friends,  relatives,  or  business 
associates  — the  gift  of  73  MAGAZINE  at  HALF  the  newsstand 
price,  PLUS  your  choice  of  3  of  the  back  issues  listed  on  the 
following  pages,  FREE! 


Each  issue  is  full  of  information  on  building  projects,  antennas,  traffic  handl- 
ing, radioteletype,  computers,  and  more.  Look  over  the  wealth  of  material  in- 
cluded in  these  issues.  There  is  little  or  no  information  which  goes  stale.  And 
by  entering  a  gift  subscription  now,  you  can  choose  three  free  back  issues 
and  start  your  encyclopedia  of  amateur  radio  right  away.  Simply  indicate  on 
the  coupon  below  or  on  the  attached  postage-paid  card  the  issues  you  wish 
to  receive.  Please  include  alternate  choices,  as  these  issues  are  limited  and 
are  going  fast. 


D  1  year  at  $15.00* 

D  Check  or  m.o.  enclosed         D  Bill  me 
Bill  my:       D  Visa       D  MasterCharge 

n  American  Express 

Card  #^ 

Exp.  date 

Signature _^ 


A  one-year  gift  subscription  for: 

Name 

Address 

City 

State 


Zip, 


Your  name: 

Address 

City 

State 


I  haven't  forgotten  to  choose  my  3  FREE 
Back  Issues  from  the  attached  catalog.  My 
choices  are  (specify  month  &  year): 

1) 

2)_ 

3) 

My  alternate  choices  are  (specify  month  & 
year): 

1). - 

2) 


Zip, 


'Canada  S15  a  year  USA  funds  only  Pteas«  add  $2  per  year  for  Cana- 
dian funds.  AK  other  foreign  subscripiions  $26.  one  year  only,  payable  in 
US  funds. 


7S  Ma«amlii«#POB  ^Bl  #Farinlfi«dUil«  NY  S1737 
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Wl^at  l>ave 
yourpisscd? 

JUNE  63  Syrislyg  i^ou«t  BtAQ2  Beacon 
^'■-  'ncr&arttng  ARC?  ttertaceiver 
^;,  ,.....■  I  PE.97A  powL'r  stucply  cOfiifer- 
isldn,  BC-aas  b*ind-5pFead;  *J?i<JLiciance 
tftnton  E;<?nvert™  BC230  TX:  bttgmner'6 

trimitttSGj  CWmordt^  BC-442  afltenna  m- 

cfiti^ing  TwD-ei  setftctivtTv:  TV  wiiti  the 
ART-2A1 K:  THC  SI*X  on  220;  AJtC  5  HF  EX 
a  TX:  A.RC3  TX  on  2ni^ 

MFQ  ex  Battiry-QSt  #•-        '  : jo  ;  ttiode  t^^ 

«'^^  .  ..efiLrm  gain-  nakr,  motfs^  C*i 

:rtiel^.  TX  lub*  OwiUe,  4it>d^  pQ«€J 

OCT  63.  V/fiF^*  Tr^PiiGGi^Qf  stJeas;  HF 
(UofragaUon;  cheap  phono  pBtch,  r&mote 
tUD#d  yagj;  oofistfuchan  hmta;  antenna 
ccnipleT.  S5  ve^tacai.  ItUmisrit  iransfofmer 
'fui;han,  2m  nuviitlor  fsonve/ter:  La* 
;......!t5HE35mai1"  tViiyor'aflUldeto  RX  8 

i  rict  mike  ampfjJier- 
1163  iire   Eii^iisd   ai   Ibt  end   or   mis 
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FEB  Si.  2iti  jtiuitJr^^t'F'.iifcf  jitrktur  fiy  ftp- 
sigi*  ideas;  H>agiL  .    . .  ^ :  i  ^   ■ 

im£*i3!H*r^:  40fn  if  ';;  loott  «i  tasJ 

1K|uip4iHKit«  ( it  *  1  ^.  -torn  ZL  &pecia H 

Avjiildtiie  issues  .  diti  1fi§4  afi 


6$ 


AirnUit^e  \%%us%  fmbEtsihed  ftom  1§&5  are 
1 1  steel  Hi  \he  etKl  of  Ihis  cmiAlpguB, 
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t^AY  er.  Quad  t&s4»!  432  tn)i(^qi£ad<|uaii^ 

d  Hf  Quad;  twij  ol  quad:  fnfnJ- 

t|ij#U.  40ifn  (iLiaid.  qurdd  QipQiim^nLs,  I'lalf* 

PUAd^  l^ree-el  quad;  quad  tiib^Joyraphyj 
ETvto.tu&«^lrduDlo»mm!fnq- HFduinmy 
joad;  under  standing  H?  SS8/CW 

il^omelrjq  ciicijit   e^c^^iign;  Q  SB  201 
tfan>t:ekfi;  FET  cenvurtai  for  \]^20mfn\' 

TiilfJil  RX  f liters, 

JULY  er,  VE  nsim  tadna;  VEO  ham»;  OSB 
adapt<;n  H&me4}f8w  t<i^er:  tmnsEsto^r  de- 

*:Hri:  *39  V/nHd's  Fair,  orcur^d  piaa©  an- 

i;  O^r  3m:  5STV  monitor;  UHF 

HfcT  {>Fi^mp&.  1'-  f:at  an- 

IftrLfia.  V^'-^^"  ''^^         -?;.'.  lower  r;mi5.  9CO0« 

mcKtT'"  .  ,rig  rttsftti;  S-T'ne  crc'^' 

bttHi  ^im  d;tb;  Heath  MR  10 


OCT  W_  Hf  satM3*stat«  BX,  maigd  roiatw", 
da5lgmr>r|  &1y^turt«d  Goli's.,  r£T  cor>ven- 
;  SsTV  pf3f  gincraio*;  VHF  Itj^pcftefiftc*; 


JbHE  GH.  Surplus  Is^ye^  uanaform^r 
tfjcka;  ©C'130I5  RX,  APS-13  ATV  TX,  to* 
vaHage  4a  aypijly;  surpttrs  scootni;  FM  rig 
corvufiarcial  jdattr^es:  Wilcox  F-3  RXi  re- 
fttCMii>o  &1{S  couipmsnt.  T5A*1  RX  mcKla; 
TRA  IS  on  432,  trequericy  counter  u^s: 
trartftCvi^rdr  |]ow6f  suppff;  u^^  tor  Ch««fi 
tap«  raconliT^:  surplus  converslofi  bfbllo 
gra^y.  HT  209  tff  a i  ki  e  on  2ni;  AR 0- 1  g uarc] 
RX;  fim  TX  Ty. 

JULY  ae.  WoPden  iPwer  construction;  tuv 
otfc^i  tQwmii;  firectina  a  leiaphone  poiit.  IC 
AF  oscillator:  ^'dB''  eKplain&d;  tian%  cEub 
tlpi  {pait  n 

SEPT  m.  r/tobi\&  VHF:  432  FET  preamps: 
convert ii>9  TV  tunors;  xtal  i^^iclUatlon  8ta 
bility^  paratiaHea  cfesign;  moon  bounce 
rhombic^  6m  «^citer  {c^if^cilofta  4«rL  ^); 
&fn  jtanmcujyer  tcorreqtio^*  Jifi.  TO:  2m 
amp;  ham  cl^b  tip9  (part  3.1 


HQV  ta,  SSB  Ktal  tiileit:  solid  stale 
tfOUblesft^ciUnQ,  IC  tTiNjiifncjr  cQunl^ 
tmarty  errors  4  ORi  *CV''  Uang^ 

to>f  mits;  a|Hu;c  com^T-.y  ri  t;;^  ;;Qrkft  ody  >i«y : 
putsarifif^  ^^''f^  ^f&ajiiifmat;4<^  tpip 

^!Qn;  mulUluticiton  tester;  copper  nirife 
ejp«cs;  itLmmittor  appi\m\^mt9i  nivf34U4ie 
tt^naistdr  1^3^:  nam  club  t^pa  {pan  5). 

A va  Untile  (ssues  puClislifli*  ffom  ItW  are 
lis  lod  at  ihtt  und  o'  t^t&  E:alalo§ue 


caN€   s^ftWifvu;    transistor   tfttOTY.  AM 
rnH^B  AFSK  gftn^stof  lia^rfSislOF 

amp  oe&ti^ging;  meapure  melet  ra^iji- 
tance:  d^>de-^lit?k  fw^irfft  ^pp«y:  If atrats- 
ttyt  tesung  2' j  W  fem  rx  H3<  tOf1eurfa^r 
i'lg  tapac^tof  iftajB^  r^io  cropa^alion. 
AiA  maa  p^C9nta^7:  Eitra  cf^s^  1ic#n»o 
siwilf  tpart  it,  3-40bZ  Mnear.  AtV  vid*eo«i 
camera.  ?  Umi^mio*  tftstsrs;  FET  r,t>m 
pressor L  ft  plale  ciKxite. 

OCT  69.  Sup^igain  40m  anffrnna:  ftET 
cNirpef,  te'opNone  info;  scope  caHbiaiOf. 
myfcctpt  %utQst  pioledpc'  ticmer  funtno 
rates,  identify  calibrator  narmonicn.  FM 
aclsptsf  tor  AM  TX.  CB  sets  en  6m,  propof- 
tianal  cuntrol  %\&\  o^nri,  ictaJ  filter  insstfiiK^i 
tion:  O'multJpllef;  t/ansc«i¥tt/  powei  sup 
ply;  EKifA  cljififi  study  tpart  SD. 

NOV  69.  NQK'3on  Om:  it  notch  41  tt«rB;cl^at 
CflUbra^ion;  HW'32A  aJtternal  vfo;  fim  con 
verier,  ftedhne  pnto;  rl  2-btid|]e;  fM  mo- 
biie  htnls;  utn^fi^lla  antenna*  452  S*.  T% 
(paft  1^;  po«<K  ftuppCy  trjcks  with  dlo^tea: 
iran^siaior  koyvf;  ^^ans^atOf  bias  design, 
jtlal  VHF  signal  general  ion;  ej^cinytle 
vaflac;  &B-3i  mods.  EnCa  crasj  ttudy 
^»rt  t*H'  5B  34  J]ii*af  imprc'^e rrsenta. 

DEC  55  ^'3niistiW^whfec^e<-.RPfr  cjuitifflv 
ioadiaiignuator.  tun«d  iit\ei  chcmes;  brnm- 
*^^!?:fimu  Swan  250  &  TV  5, 86  mH  tetec- 
Tta  ih  ^  ti  c  i&«!i:  RT  L  *  tal  ^ai^t3t  a  to* , 
^tW  PA  design.  HV  mobilo  p.«  t  t'lO 
uw  tri«|mel&r^  CB  ng  on  Gm;  Extrst  ci§MB 
fic«n5«9ludy  Ip^a^l  t1),  t9?0buvG^':>guido. 
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et^fiit^t^fft  dipQle;  gafninaHTTatch  cap;  old 
tim«  D)(mg;  {nod«fl>  {^ln{)< 

AvaiJ&t>le  i:  publisned  trotrt  19€7  ate 

tintdd  at  tti€  sna  ot  tl%b  cm^^ioi^ite. 


JAM  ii^,  Sgppfegsor  compfeftior;  HW  12 
on  16CJ;  beain  luning;  m  voliags  conifol; 
im  translator  TX;  LC  powor  ^tjdu car; spec- 
trum analysis  f nto; 6m  ttanjiisioi  RX;ap<n-^ 
aimfl  console :  UTTY  aufoslart;  catcutai- 
ing  oacUiatlon  «t£bjliiy:  ts^-powfir  4^CW 
TX:  aoQiiential  relay  s.  rtg;  a^gtitifss 

ap«ra|OT'a  bf itlgo;  ttaifi  uun  tips  (pan  !>, 

FES  Oi.  SSTV  eiunefa  moei  for  fasl  scan; 
to-^f^d  Hnii«f:  selective  AF  fiUw;  unljtinc- 
Uqu  iraiut^of  Iflto,  NihQta  T$4Ja  bidQta* 
3i^ir«  mobile  Instaitatlon  »ttmi;£atr«  class 
Iit!i!n3«  stuffy  g»^  It. 

If  AH  Qfi.  Sure  s$4ic:  TCS  TX  mods; 

cheap  compf^s^^i'ifamp.  RtZ  calcula- 
tion»:  *rftnfJstof  9.^vnr  tj*?*fftT  balanced 
mod<;  tran-:  ta,  using 

bld^i^'Si.  i>dt|  wjive  le^^limt  mlu.  Ei-urpluiS 
convorBJon   tiibJiography;   E*lra  class 

APR  8^,2  channel  scoi^e amp,  RXpieamp' 
Twc  m  PTT,  vsriabie  dc  load;  ev^r  hrjdge; 
100  kHi  mnrkef  gen,;  somra  tron&'ator 
specs:  SB  610  monMmscopo  mp<ls;  pan- 
4b  l»  ein  AM  TX;  3m  conv«rtef;  Eittrs  Cissi 
Ucenne  ^ludy  tpad  3). 

MAY  M,  2m  tyrnslile,  2m  slot;  RX  attenu- 
Atof;  generator  f  ni&r;  short  vm.  quad  tun- 
(ng.  unlfi^  antennoscofit;  med«ijrin<|  an* 
tertnii  ^am;  phorte  paic^  fegst.  siiir  indi- 
calOf,  iSOm  short  rfrrticaia  l5*ii  sntenna, 
HF  pfiq^iagat^n  an-gtes;  FSK  «i!Cttet;  fcW 
tltirniny  load:  hi^po^re^  Imiraf:  Extra  class 
tlcit?sa  sl$»iv  (jtsn  4|,  sti-^nil  cunsm 
atfsy 

JUNE  ft9.  M<cr^»uave  power  general ^im« 

bm  SSB  TX,  4i2-er  TX/RX;  6fi  corsv«nfr, 
?m  5/3 w*ve  whip;  UHFTV turners  ATVvid- 
eo  modwlator.  UHF  FO  preampB;  t^TTV 
moniioncope.  Exim  n»a»»  J*t«hie  study 
fpnil  5):  btjliaif>9  UHF cavities;  mim-v^e  for 
lO?Om;  VHF  nh 

JULY  S9.  AM  mocfulatof  1  SSTV  taiJPKil  geh' 
eratOf;  6rTt  kW  linear;  433  NW  amp,  43^34 
TX/fl>5;  0ni  iC  converter;  radtocnntr oiled 
mo<tolo;  RTTY  iC  TU.  audlP  notch  fiUer; 
VPC  10  comerafon:  tub*  aubstirutlon;  2rn 
tr«t6»stQr  OKqjtsr:  Extra  utass  license 
study  isaax^,  Hf  FET  vio 

AUd  «e,  FET  feifen  fof  3.S  MHi  ufJ;  FM 
crystal  siMrtctirng;  S/fi-wam  wert^cal.  (ntrs^ 
duction  to  ICs;  RTTV  tOft#  gertaraior; 
QOOdi^bfttt  !faritJ5tor  checkfif;  2m  AM  TM; 
measur  tfiOrn  ptopagatmn: 

u\mc  appi4C4U&':&,  ^tmpie  ti  svireep  ijeit- 
«i^tOf:  Tmr^sisto*  keyenS6  too  on  Sm;  Kta) 
fiiKiuencv  measurement;  Extra  tiass 
license  stu^  (psri  7k  FM  de»ialton  ni^ter^ 
OftP  AM  *m  TX:  3f  q«Ji*i»:  FM  noise 

tigwta;  ttan««stCiE*.  a  am^tet  tracer, 

SEi^T  «Sl  Tunnel  6I0&B  tbeoty;  magic  te#; 
sotdervng  tecTvniqwes;  wave  trawii  theory; 


JAM  70.  Trdnscalvor  accessory  unU, 
bench  powof  a  Up  ply;  SSTV  col  Of  mnihwd; 
base  tuned  q  on  tar  loaded  antonno,  Srn 
bandpass  fillsr;  t;(tra  class  licens«^  simly 
(paH  13};  recti  Met  d^ode  usage,  facsimile 
info. 

FEB 7Q.  ift'lfsch  l5rtid<pQt«.6meonirsrter, 
high-^laftaity  PC  board,  ca:np«r-mobite 
nints:  3m  ti«GMhGy  flynih^iz«f;  encod 
ingJdecodmg  lor  repeatets;  DX-35  modi. 
psnOfirtWC  VHF  RX.  vai^abSfrl  HF  motes  i« 
mount:  Eflraeiasflticfnse&tudt  If  '^ 

linear  IC  Inio:  QBP  4Clm  TX;  IC  y-«nu+tJ|iM- 

lift  A  TO.  Odo  applrcattorss^  ctisrger  I  Of  dry 
cest^.  FM  ireQt/tmcy  m«i«r;  PC  basfij  cots- 
struction;  hSiTt  FM  flTarbdsrtii;  chear  '* 
watimetgr;  niulhttiK^  FM  oscitEdfion,  1  1 
systefli  modw^ei*  tpart  W,  Six-er  modft^odo 
dip  lite:  Mntqrala  41  V  oonvet:$ion:  C^ 
mqnitor;  bi^y^ng  lurplus  \og\c:  SSQ  ZiA 
sonobuoy  conv&rstor^;  GfiC-S  RK/TK  ton* 
version.  t«tta  class  atudy  (p«ft  14^  intro 
1q  VHF  FM 

APR  TO.  Noi^if*  fr(anHer/2m  hot  canter  di- 
oda  convert^  ^  r^'peuier  controMfir;  unrter- 
standi njj  COR  repn;*tflf;  7;a^3ve  5m  an 
tenna;B(1rac)a9S Study  ^^r1  \5\,  inexpen- 
sive sem^conduciors,  renovarmg  ^urplui 
meters;  lifrear  simp  t;iaa  t^u\atm.  hi  per* 
lormancft  i-f  tmp  h  age  system;  SSB  bto 
lor  aimrtwsvtt  radiG;  vacutpntabe  lo^d 
bo«:  g^fiefsl  FM  dooe  fl  repealer  qu>(^' 
meggeipng  yo^f  isnrenn^, 

MAT  70.  E:ofnnr.«ntS  on  '  FM  tlsctiill" 
tiaaCO,  luti^te  or  CW.  FM  AM  RX  alignef'. 
5W-wamirerticals:  i^smg  Sm  tnlsUigenttir; 
euto  burglar  alsfmt;  powef  supplies  trf»n 
sufpius  components:  "it"  sysiim 
rooduies  (pan  7):  VHF  FET  pwean^ps; 
educated  " >eJiot  llgtits;  postape-Msmp 
6>m  TX;  Extra  clasii  study  IpaH  iB^:  Bishop 
tFWU  roy/-band  police  monitor;  mobile 
CWTXc  W^chtta  aulopat^sti. 

JUNE  TO.ODRR  antenna,  vfo  cnqylt;  m^ 
mote  swr  Indicator;  Indoor  HF  vertical; 
two  RX  on  one  iintenn^;  unvfTOtlmenI  & 
caa)i  lo*5,  ?fll  Itiip  »jeri<qa3s:  tjuyfng  sur- 
plus; two  4flm  ORP  TX:2i  d6  2m  beam.  Ex- 
tra class  study  tpart  17]. 

JULY  7Ql  Improved  Color  StoiirNScsn  Tel'fr- 
vision;  How  to  Buitd  a  Keysf;  450-MHz 
Wlgtiiy  Mite— «nt'irar«i3tor  superf^en* 
sfafjve  recehrer;  Qrtaspie  fi-Meter  H^t- 
Gaiion»u4e  8t  tiAs  m*d  be  heard.  A  Higrv 
R^lormifwe  f>a«0t  Sl^pply— usirig  nn  tC 
iroJIa^  regutsTor.  Lattiam  Island  D)(p{Ktl- 
tion;  Dtl  to  Pommi  Pmlectlon  tor  Grid- 
Dipper  Coil'fli  llctiil*  CW  BB»iv«r.  QSt- 
ing  . . .  Ham  Ra^Uo's  Own  Con  Game. 

SEPT  JQ.  Inteotated  Circuit  CW  tO  Gen- 
erator; The  Indk^ati'O^  05^-"-^^?— aiKrfftnf 
dl:pp«r  circuit,  t-400  MHr  : ;|  VHF  R#' 

Covers —clever  inhniis  auenuatot  and  os- 
ciUator  unU,  Repealer  Antenna  Separa- 


Cor^trol —using  one  tranaiaior  a^iti  a 
i&nen  Fleetf  Rs^ys  (or  Coaxial  Simlctiiog: 
6e«i-Can  T*o  Meter  Cosktai  *ttfi«^tia 
Comrerlin^  24  V  Reta^S  to  115  \ 
sslile  2m  MOSFET  Comertet— tow  rm 
liigfh  gain,  ultra  siaMe, 

HOV  70.  Drtietentiat  J-FfT  preampltfier; 
(demote Quad  Tuning,  Two  Watt  S^t  Metirr 
Transmltier— uS^ng  tn&  crystal  helero 
dyr^  vto.  SemiaulDmattc  FM  channel 
Scanning:  Low -coi^t  AtftomsiiC  tCey€r— £n 
fticell^nt  "lirst  prop- 1  1  Ac  Sif^itching 
■with  Sftlf  Puwefutt  ICs  — dever  zero  voil 
ng^  switch;  Pion^^ei  ftadiQ  on  th**  Praine^ 
— wliat  it  was  likt  45  years  agp;  SST4 
Solid  St  ate  Transci!ivor  tor  40  Meiers;  A 
low  Cost  RF  Wntirnntdc,  Calibrate  That 
CaUbralor, 

0€C  70.  Solid-^late  VHF  «*¥Citef.  deJIa  Ire 
tjyijncy  coniiol  lor  SSBSm  tMP^isto*  FM 
TX;  HW  tOOotf»flt  tuning.  ■  hspr^  mt&' dip- 
pm;  i^QO?  hF  jtneaf,  Genera  .■  .-s  study 
tPart  5^  iransi  leal "  (no  gooa  errors!}. 
tianiHtor  p.s  current  linuitK 

Availab^  issues  put^lisiied  from  1970  ar« 
liated  at  tUe  efftd  of  this  catalogue. 
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JAN  71.  SpM  phones  fOf  DKin^g.  Hpain 
T^n  er  mods:  CW  dulY  cycle;  lepsaier  imXi 
bealer.  HEP  *C  proiecia;  1©  l5"2Dm  para- 
botic  ideas;  i^i^hinmg  prolirction.  IC  RX  ac 
c^asory.  attic  antcfir^^f ;  double  balanced 
miscfTs;  pcrmarit^ns  rnarhsf  tCMil,  bam 
iKirnge^  study  quesLiort^ 

FEB  71.  meiaJ  locator;  viiract<*r  theory; 
AFSK  unit;  SSTV  patch  bOM.  ATV  hlnls. 
RTTY  luning  Indicalor:  tone  oncoderid<? 
coder.  220- iMfHi  condor  luf.  SSTV  magneirc 
def  Idciion,  IC  eoa«  oscitlaior,  6m  TX  tsecp- 
en  General  cJasn  ntudy  tpart  S>,  RTTV  in 
tfo;  p«rf board  torrn>nai;  low  ohmmeiar 

MAA  Tt.lC  audio  JHtflr,  IC  6m  cwtwist: 
ir^p  vertical  ideas;  digital  counter  m^o, 
Surp!u!&  eoulpmenl  ^dentttiCDtion.  Hf 
linear,  stir^W  pttone  patch ;  repealer  au4to 
mixen  drgHal  RTTY  accessories;  coat^ 
hanger  ground  plans;  General  class  study 
(Ijart  71 

MAY  71*  75^  mob>i^  wnip;  ^  preamp 
transistor  amp  design;  10m  DSB  TX:  port 
able  FM  Iransc^tvet  diiectofy.  auKiioeoim' 
pressor-clippef   tfanfcistw  LM  Ireqrneler; 
iSQUh  At  ttn&r;  Mube 

2ni  tr£n&Ci.^F^L^?.  TAttf^iWu  2fx\  power  amp; 
Qejterai  ctacs  stuc}#  {pari  at, 

JUNE  71.  2m  beam  e^epsnmehts;  3-el  3m 
t^ ij ad.  multi  band  dipote  patterns;  we aifi/if 
balloon  vertical,  n^^' '^'^^paaer  squeSct^; 
Tvuc^er  vto;  turung  '  whips;  Iransis 

\0f  power  supply,  capacity  decade  box; 
4Qm  gain  antennas.  General  class  study 

iULY  71 .  IC  audio  processor;  audio  signal 
generator:  CW  lUlar.  2m  FMoBCiliator;  3m 
coHinear  veritcau  FU  supplier  dirB^tory: 
Motofots  G-^tp  corrv^rskm,  Ira/mt^tOr 
tMl»  tesler:  0enif»l  clasg  stusly  tpart  10), 

AUG  n.  Ham  facsimile  (part  tK  SOO^Witt 
llr^ear  tltm«n^tons  fot  July  cotlrneat; 
44iioe  80^40  $tatfon;  vfo  dcgifat  readout; 
Jupiter  on  tSm,  Genarai  class  siuay  Ipart 
I1f,  pink  t^kjQt  wave-m«tir. 

SepT  71.  TtansiormcrlcBS  pc?wer  sup- 
plies:  soiid-siaifl  TV  camnta;  IC  aubstitw* 
tlon;  two  rf  wattm&ters:  IC  compressof- 
©gc;  mulHchiinna]  Ht  200;  h^in  facsimite 
(pail  2);  cau&e?  of  man-mad?  noi^e;  vfo 
with  tracking  mixer;  Oenefal  class  sIue'v 
Iparl  t^t;  t rarest stor  healsinking;  IC  puis^ 
gtf (Iterator,  phone  piilcti  i&oliition,  hcd 
wattmeters. 

OCT  71.  Emergency  rapealef  COB;  tran«^ 
c«l¥er  power  supply;  predicliing  meieor 
atiowers:  digital  switchm^  reverse-cur- 
rant batt&ry  chart;  repealers; 
esrth  g^ounda,  aui^»  i,iiiij;jr^g"  tilters. 
Swan  350  mods, 

WOV  71.  3^t  ?5m  biAm;  rrwtar-tuned 

gfotiod  pta?vs:  2  m  gain  vt^riicai.  Ifan&i^tor 
fcssing,  spiir-sitd  r«p«|tl«i.  f#x  hurtling, 
audio  riitsf;  tran5isi9Ndio<tfl  le$t«r:  ctat 
teslsf;  6m  kW  amp,  1G-lS30m  <|uaii;  tran- 
stslor  p(-net  I  mat;  anl*rm«  fe«dUne:  com- 
municaiions  dBs;  23004IHI  ewcil^i, 

DEC  71.  ConvnTl  Your  TMHr  Cubical 
Otiad  to  All  Qands;  TM  indoor  Qu^d;  Get- 


wn« 


has  your  needs  urell  in  hand. 

Today's  Amateur  demands  rugged,  rapid  and  accurate  communi- 
cations between  Hams  in  the  know.  That's  why  they  choose  the 
Wilson  Mark  Series  of  hand-held  radios.  With  exceptional  qualities 
like  these  .  . ,  why  not  choose  the  most  popular  radio  available 
for  yourself? 


ACTUAL 
SIZEO! 


FEATURES 

Advantages  such  as  solid  state  circuitry,  rugged  Lexan®  case, 
removable  rear  panel  (enabling  easy  access  to  battery  com- 
partment) and  compact  mini-size  enhance  the  Mark  Series 
portable  radio's  versatility.  In  addition,  Wilson  carries 
a  full  line  of  accessories  to  satisfy  almost  any  of  your 
requirements. 

SPECIFICATIONS 

The  Mark  radios  offer:  •  144-148  MHz  range  •  6  Channel  operation 
•  Individual  trimmers  on  TX  and  RX  xtals  •  Rugged  Lexan® 
outer  case  •Current  drain:  RX;  15  mA,  TX;  Mark  II:  500  mA, 
Mark  IV:  900  mA  •  A  power  saving  Hi/Lo  Switch  •  12  KHz 
ceramic  filter  and  10.7  monolithic  filter  included  •  107  MHz 
and  455  KHz  IF  •  Spurious  and  harmonics,  more  than  50  dB 
below  quieting  •  Uses  special  rechargeable  N!-Cad  battery 
pack  •  LED  battery  condition  indicator  •  Rubber  duck  and 
one  pair  Xtals  52/52  included  •  Weight:  19  oz.  including 
batteries  •  Size:  6"  x  1 .770"  x  2.440'\ 

OPTIONS 

Options  available,  include  Touch  Tone  Pad,  CTCSS, 
Leather  Case,  Chargers  for  Desk  Top,  Travel  or  Auto- 
mobile, Speaker  Mike  and  large  capacity,  small  size 
batteries. 


Wilson 


For  more  details  and/or  the  name  of  your  nearest 
dealer,  contact:  Consumer  Products  Division,  Wilson 
Electronics  Incorporated,  4288  So.  Polaris  Ave.,  P.  0. 
Box  19000,  Las  Vegas,  Nevada  891 19.  Phone  702/ 
739-1931, 


Wilson  Electronics 

Incorporated 

A  SubSidftry  of  REGENCY  EUECTRONICS.  INC- 
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PricM  ftnd  vpacif  icationi  iubj«ct  to  ctiann*  i^ithout  notice. 


1^  Reader  Service— see  page  243 
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eMtOilAlQllSHER 
Wayrm  QrA«fi  wa^lS&>l 

EMCUnVC  VK£  FK£SID€>ff 

COAKMATf  COKimOLLfR 

MIIITAKT  PUOUSHEfl 
j«rfrey  D.  Delf^y  we8BTi-| 

AOMIHlSTf^ATlVe  ASSlSlAKt 

Dotty  Gibson 

MANAGIHG  E0ITOK 
Jatirt  C<  Sumelt 

ASSISTAKT  MA>tAGI)«a 

iDnofi 

Suann  O.  Riiitcrlck 

WlflEIMTOil 

Gone  $fnitt«  WB6T0V/1 

EDTTOMAl  ASl5TA»m 

Jf>hn  Mltctioll 
RjctiAfd  Pti«nix 

N09l  R  S«U  ^V&IARP 

ASSISTAIfT  mOCKICTKW 
ilAIIAO£fl 

4mmm  H.  Ofv^  it 
SrmHfidin 
Chip  JAclidon 

DlOii  Ow«fts 
NiRcy  Sitmon 
Patrice  Scri Dner 

KX>K  f^utSLiCAflOttS 

aooK  FnomiotOK 

P*tef  Perrm 
Emily  A.  Gitjbs 
CliHii  Bfowft 

PfUHTWG 

Gfti-y  Stomtjacn,  Mgr- 

O^un  Zingn 
FHOtOGMPHY 

T«dd  CluH  ■ 
Tirrli  A/idirson 

BartiarN  J,  Lattl 

Sir^laOtms#itt 
RlURiYJit^ 

•OORJUIPEII 

Kniid  i.  M.  K^l«r  ICVACH^I 

afU:ULATlOil 

DATA  ptflY 

Dttfvy  DtSitvA 

CmOaATIDH  MAKAGOi 

ASUSTAKT  CmOJlATIOll 
MA|IA<i£A 

milf^  lAiO  MAI4AGIJI 
Jutfj^  Wilormin 

Mark  D«nd;r 

eru  BiTfy 

MCiFflDttlH 

ASSOCIATf) 

RoDfirt  Baker  WQ2QFE 
W,  Sanger  Gr^n 
Pave  tnqtmn  K4TWJ 
Larrv  KahansT  Wa2NEt 
Jq«  KMset  G3ZCZ 
Bill  Pifttofiiik  WAOiTF 
John  Schyllz  W4FA 
Ffttm  Stark  K20AW 

Rkelivtl  J.  Dvktma 

Al&ii  Cout^  Mor. 
aiUYork 

KtvJi^  Bufthatko 
Mincy  Qvnp4 
Pitrieia  B«:ofd 


nagging,  and  other  negative 
means  to  try  to  force  him  to  do 
what  you  y^rant,  you  11  be  as 
successful  as  the  FCC  was  In 
trying  to  force  hams  to  get  the 
Extra  ctass  license.  They  Oatfy 
fefused  to  do  rt  until  the  FCC 
came  up  with  some  rewards  in- 
stead  of  punishment. 

There  is  one  feature  of  many 
ARRL  conventions  that  irritates 
the  hell  out  of  me.  This  is  the 
SWOOP  ridiculousness.  I  think 
that  stands  for  the  Suffering 
Wives  of  Operating  Personnel 
or  some  such  foolishness.  One 
high  point  of  these  SWOOP 
meetings  Is  the  destruction  of  a 
piece  of  ham  equipment  by  the 
wives  .  . .  taking  out  their  ffus- 
iratjons  and  resentments  on 
equipment.  Disgusting, 

Won't  you  be  happier  If  your 
husband  is  happy?  So  all  you 
have  to  do  is  look  at  the  good 
points  and  work  out  ways  lo 
have  him  enjoy  some  of  the 
things  you  want  to  do,  too. 

Now,  OMs  ...  it  is  really  im- 
porlanl  for  you  to  come  to  terms 
with  your  wife.  Explain  to  her 
that  your  love  of  your  job  or  your 
Jove  of  amateur  radio  are  not 
taking  away  from  your  fo^e  of 
her.  Your  progress  in  your  job  h 
a  reflection  of  her  help . ,  *  and 
your  fun  and  relaxation  with 
amateur  radio  are  an  important 
part  of  your  lite.  It  is  important 
that  you  be  considerate  and 
fair.  You  can't  really  expect  her 
to  enjoy  being  dragged  to  a 
hamfest  and  made  to  look  at  a 
hundred  booths  full  of  ham  gear 
and  parts  any  more  than  you'd 
probably  want  to  go  to  a  knitting 
show.  You'll  be  happier  in  the 
fong  run  if  you  go  to  a  hamfest 
and  give  her  the  car  and  a  credit 
card  . , .  and  teJl  her  how  to  find 
the  big  shopping  mall.  She 
might  get  you  a  present.  She 
also  might  put  you  in  hock. 

Despite  the  fun  you  have  with 
amateur  radio,  you  still  have  re- 
sponsibilities to  the  wortd 
...  to  do  a  good  job  of  work 
. , .  and  to  keep  your  wife  and 
family  happy,  lt*s  tough  to  have 
dinner  with  another  ham  and 
not  sil  talking  ham  talk  alf  night, 
so  keep  this  in  mind  and  maybe 
get  your  wives  together  ai  the 
next  table  for  their  dinner  so 
they  can  talk,  too.  In  the  long 
rur>,  you1l  get  a  lot  more  out  of 
ham  radio  If  you  have  a  good 
working  relationship  with  your 
wife  about  it, 

fWICROCOUMTRlES 

A  chap  who  specializes  in 
getting  information  on  very 
small  and  often  virtually  un> 
known  countries  called  the 
other  day,  I  think  I  convinced 
him  to  write  an  article  whieh 
should  be  of  intense  interest  to 
DXers  . . .  and   even   more   to 


hamming  activity  from  there, 
more*s  the  pity.  And  Sealand  is 
still  virgin  territory;  Do  I  have  to 
start  working  on  these  things 
myself?  I  have  plenty  to  do 
without  leading  another  DX- 
pedition  somewhere. 

He  mentioned  that  as  far  as 
he  knows,  Miller's  St,  Brandon's 
Island  is  completely  mythical. 
He  also  suggested  a  new  one 
which  has  never  been  done  by  a 
DXpedition  , , .  aneasy-toreach 
island  in  the  Mediterranean, 
Anyone  interested  \n  putting  a 
new  one  on  the  air?  If  I  tell  you 
the  name,  I  know  damned  well 
that  a  bunch  will  pop  off  to  there 
and  ril  get  left  behind.  I've  had 
that  happen  a  couple  of  times, 
I'll  be  cagier  this  time. 

FIFTH  ANNUAL  HAM 

WORKSHOP 

JANUARY  12-10 

Members  of  the  ham  industry 
get  together  each  January  in 
Aspen,  Colorado,  for  a  week  of 
skiing  and  workshops  on  ham 
topics.  With  the  growth  of 
amateur  radio  stagnating  and 
the  sales  of  ham  gear  along 
with  it,  both  manufacturers  and 
dealers  will  t>e  discussing  plans 
for  getting  the  hobby  going 
again. 

Some  of  the  problem  is  ob* 
viousiy  the  drop  in  interest  in 
CB  radio,  which  had  gotten 
thousands  of  newcomers  inter- 
ested in  radio  communications 
each  year.  Another  has  been  ih© 
worry  over  what  might  happen 
at  WARG.  Still  another  has  been 
inflation  and  the  recession.  One 
of  the  workshops  will  be  de- 
voted to  discussing  Ideas  for  re- 
viving interest  in  hamming. 

Those  firms  In  the  consumer 
electronics  business  may  want 
to  go  first  to  Las  Vegas  for  the 
Winter  Consumer  Electronic 
Show.  January  &-9.  Then,  for 
those  with  a  strong  stomach, 
there  is  SAROC,  January  10-12. 
One  day  of  that  is  more  than 
enough »  if  they  have  the  same 
number  of  exhibitors  as  two 
years  ago  and  the  same  ex- 
citing program.  If  enough 
peopie  want  to  fly  from  Las 
Vegas  lo  Aspen,  we  could 
charter  a  special  plane. 


There  are  workshops  pfanneid 
on  dealer  financing,  mailorder 
success,  how  to  get  over 
S5D,000  in  free  advertising,  what 
the  ham  gear  of  1983  will  be  like, 
how  the  ARRL  turned  the  Amer- 
ican ham  industry  over  to 
Japan,  how  to  design  and  write 
ads  which  will  sell  like  crazy, 
where  to  run  the  ads,  what  to  do 
about  the  WARC  resuils,  etc.  It 
should  be  understood  that  the 
workshops  will  not  interfere 
with  skiing. 

The  host  hotel  this  time  will 
be  the  Limelight,  which  is  one 
block  from  downtown  Aspen* 
You  won*t  need  a  car.  The  or* 
ganizing  committee  for  the  Ham 
Workshop  checked  out  Vail  last 
winter,  just  to  make  sure  thai  it 
was  not  as  good  as  Aspen.  It 
wasn't,  despite  its  having  a 
McDonald's  and  a  Burger  King. 
Aspen  has  more  good  restau^ 
rants  per  square  mile  than  any 
other  town  in  the  world  . , .  and 
some  of  them  are  incredible, 
Tve  got  to  start  dieting,  to  be 
ready  for  that 

You  are  on  your  own  as  far  as 
getting  to  and  from  Aspen  is 
concerned  - , .  and  also  hotel 
reservations.  Please  let  Sherry 
know  (do  73  Magaime,  Peter- 
borough NH  0345a>  so  she  will 
include  you  in  the  meeting  room 
plans  and  dinner  reservations. 
There  is  no  charge  for  the  event 
again  this  year . . .  except  for 
the  costs  of  Aspen,  which  are 
formidable.  Any  manufacturer, 
dealer,  or  even  a  ham  seriously 
Interested  in  both  skiing  and  the 
progress  of  amateur  radio  is  in- 
vited. We  have  about  a  dozen 
signed  up  so  far , . ,  including 
Chuck  Martin  WA1KPS  of  Tufts 
Electronics. 

It  will  be  fun  and  might  be 
money  well  spent  it  you  get  one 
good  idea  which  bears  fruit  in 

business. 


JULY  WINNER 
Juty*s  most  popular  articia, 
as  voted  by  our  readers  with 

their  Reader  Service  card  bal- 
lots, was  James  Wyma 
WA7DPX*s  '^So  You  Want  to 
Raise  a  Tower/'  A  check  for 
$100  Is  on  Its  way  to  him. 


Ham  Help. 


1  have  acquired  a  Model  34 
oscilloscope  manufactured  by 
Bell  &  Howell  Schools -De  Vry 
Institute  and  need  manuals 
and/or  information  on  it.  I  would 
like  to  purchase  the  manuals*  if 
possible,  or  borrow  them  for 
copying,  I  wilt  pay  lor  all  ex- 
penses.  Any  assistance  will  be 


1   would   like   to  exchange 
ideas  on  Atlas  210  mods. 

Chris  Kllgus  N7ABfii 

PO  Box  3000 

Boulder  CO  60307 

Vm  Interested  in  contacting 
anyone  who  has  experimented 

in  the  VLF  rFCC  Part  t*{  stnnmv* 


fttttt  T*  (f€f  m  itnififrur 


who  demands  quality. 


aceur 


n 


TS-180S  with  DFC 


TheTS-18QS  with  DFC  (Oigiial  Frequency  Controi)  is  Kenwood's  top-oMhe-line  atl  solid-state  Hf  SSB/CW/FSK  transceiver 
covering  160  ttimygh  10  meters,  with  outstanding  performeoca  and  many  advanced  fynctions,  including  lour  tuoahie 
memories  to  provide  more  operating  flexibility  than  any  other  rigl 


TS-iaOS  FEATURES: 

•  OiQital  Frequency  ContiD]  (OFC),  memoriGS  and 
dlgitfil  ufi/dewn  patfdie'swtt&ti  tuning.  Mem        aru  usable  rn 
Iransceivar  m  spilt  miFdes;.  and  can  ba  tunen  in  2Mi  sleps  up  or 
imn,  aJflw  m  fast,  with  rtca)t  Df  the  Dfiglnal  .itoied  ffequenc^. 
(Aitn  :iL-t|iatile  wllhuu!  OFC.) 

■  Ah  .^nu  aiate;  20fl  W  PEP/160  W  OC  input  on  188-15  meters,  and 
leOWFEP/WflWDCoftlDmaEfirs 

■  Impmijtid  d^nBitiic  fBiige,  wjtii  imprQ^ia  circuii  {tifSign  and  RF 
AGC  ( "HQC").  wtiich  aclrvitss  as  an  aulamiiUc  RF  attenuator  lo 

«  Mitiiat})e  to  tftme  nerw  biittf!!,  mtl  VFO  cnviiri  mom  than  50  kHi 
and  Off:  tU(l  kHz  abnvB  and  below  f acb  bani!. 

•  Built-in  miens  processor  *^^*ti  ml  Jfrrf  rffnitsi  display.  Shawis  tcluat 
(Ffiquency  and  switch--  .^  ...... ,  ,i  ...dienae  bet^reeti  tlie  VFO 

and  "MP  insmorY  trequencies,  Biinkmg  ft"'"=^^}I  jmmts  indlcitif 
"sirt  Gf  bind  '  /^"  ^*  '""  'nonascale dial  ^^  ^m  indufliiLJ 

■  IF  sftill  (pwsbaftu  m^*iin\^  io  elimtnHtg  OflM^ 

•  Dual  SS6  fill  'd  filEi^j  is  opiiDimJ)  lu  pfuvido  very 
stiarp  receiv'  proved  S/N.  and  3D  oB  compff ssion 
m\t\  fiF  apei^rn  pF 


»TunE]hEf!  noise  tilanh^ir.  So  ^riminntll  crnss  modulation  (mm  sliong 
signals  when  ume  blanker  is  on, 

•  S«lm;tiit)ltj  wititj  mid  nurfiiw  CW  bsntlwidlti  on  leceive  (5D0  H; 
CW  filler  Is  optional). 

•  SSB  notmal/mvarse  swirdi  (piupor  iildeband^  aulomatically 
saleciad  with  band  svvitr.h) 

•  Qual  Flir  (WD  and  memor¥/ru;. 

•  Avail{ibiti  without  DFC  Dfoitfti  frequency  display  stttl  included* 
with  differentiai  functiEjn  showing  diffgrence  bitwaen  VFQ  and 
"•diflrtal  hoid''  frepenctes. 

OPTIONAL  ACCESSORIES: 

•  OF-1tO  (figital  IriJiju^ucy  contml  (for  TS-MS  mwhml  DFC). 

•  YMBCW  iOO^Hj  CW  filtef 

•  YK-88SSB  ^cond  f  illBf  lor  dt:       m  system. 


MC-SQ 


VFO-lfiO 


AT-*180 


fhitiuttii  Ml  nmah'ur  ituhn 


. . .  f or  the  discerning  Amateur 
who  demands  quality. 


TS-120S 


(MC-35S 

MIKE 

OPTIOIViAL) 


Truly  a  'big  little  ^''^.  the TS-120S  has  created  a  new  excite- 
ment in  HF  communications  for  highly  versatile  Amateur  oper- 
ation. The  compact,  all  solid-state  80-10  meter  hransceiver, 
with  up  to  200  watts  PEP  input,  requires  no  tuning  and  includes 
a  large  digital  readout,  making  it  ideal  for  mobile  operation,  IF 
shift  and  other  important  features  make  it  a  high-quality  rig  for 
the  ham  shack  as  well 


r 


PS-30 


8P-120 


TS-120S        VFO-120 


MC-50 


T8-120S  FEATURES? 

All  solkl-staie  with  M^ideband  ampifher  stages.  No  hnai  dipping  or 

loading,  no  transmit  dnve  peaking,  and  no  receive  preselector 

tuning. 

Trans        s  on  60  through  ail  of  tO  met^s.  and  receives  WWV  on 

15  MHz 

200  W  PEP/t60  W  DC  input  on  160-15  meters,  and  160  W  PPPMiin 

W  OC  on  10  meters  tSB.  USB  and  CW. 

Oigital  frequency  display  (standard)  shows  actual  frequency 

Backup  analog  subdiat  also  included 

IF  shift  (passtmd  tunmg)  to  eliminate  QRM 

Aitvanced  Pit  circuit,  with  improved  staliHity  and 

charactenstics  on  transmit  and  rece 

Etfective  noise  blanker 

Built-in  cooling  tan.  ^hich  activates  automaticaflv  when  final* 

amplifier  heatsink  temperature  rises  to  90' 

Protection  circuit  for  fmal  transistors. 

VOX. 

OPTIONAL  ACCESSORIES: 

YK-88CW  500-H2  flHer. 

MB-100  mobile  mount 


I-  r 


AT-120 


AT -120  antenna  tuner  with  mobile  mounting  bracket  included 
Features  SWR  meter  and  matches  SO-ohm  input  to  20-300 
ohms  unbalanced  output.  Handles  150  watts  (120  watts 
on  80  meters). 


TS-520SE 


The  TS-520SE  is  an  economical  version  of 
the  TS-520S.  .the  world's  most  popular 
160-10  meter  Amateur  transceiver.  Now,  any 
Amateur  can  afford  a  high-quality  HFtrans- 
ceiver  for  his  ham  shack. 


SP-520 


T8-5208E  W/D6-5 


VFO-520S 


TS-520SE  FEATURES: 

•  Covers  160  10  meters  and  receives  WWV  on  t5  MHz 

•  200  W  PEP  mput  on  SSB  and  160  W  OC  on  CW 

•  CW  WIDE/NARROW  bandwidth  switch,  for  i  r  optional 
CW-520  5004iz  CW  t 

•  Digital  display  with  optional  DG-5.  showing  actual  fffif|tfsn(!v 

•  Speech  processor  effective  in  OX  piieups 

•  VOX  and  semi-13'^-'^''  m  CW  with  sidetone 

•  BuiU-m  25-l(H2  wauu^ator 

The  TS'520S  ts  still  avaiiaoie,  with  OC  (mobile)  operating 
capability  (with  the  optional  DS-1A  DC-DC  converter)  and 
transverter  terminals,  which  were  eliminated  from  the 
TS-520SE 


OPTIONAL  ACCESSORIES 

•  CW-520  50041Z  CW  filler 

•  AT-200  antenna  tuner 


who  demands  quality. 


R-820XTS-820S 


WMI 


I 


R- 


T3-820S 


S&-S20    ^' 

TS*820S 

The  TS-820S  is  a  very  popular  160-10  meter  SSB/CW/RTTY  transceiver,  prefefred 
by  OX  QperBtors  and  othei  particulai  Amateurs,  tt  employs  3  smgle-conversion 

PLL  cif  ctiit 


TS-a20S  FEATUnES: 

*  2M  w  pfp  ssemo  W  DCCW/p  w  dc  fsk 

•  Digital  fTsqtiincy  display,  wnn  n^cliup 

mQntiscali  atmiog  tfiaf 
« If  shift  (rg  ;        passttitid  tyning)  Iq 


•  RF  sfwech  pmcessof. 

OPTIONAL  ACCESSORIES: 

•  5'/-S?D  (YG^C)  SM-Hi  CW  fitter 

•  0S-1A  OC*DC  convirtBf. 

•  AT-200  mmm  timer. 


R-820 

Bie  H^20  is  a  highly  sophisticated  HF  recerm 
for  the  Amateur  who  wants  the  highest  qti^ity 
with  the  most  operating  features.  A  combi- 
nation of  the  R-820  and  TS-820S  provides 
the  ultimate  HF  operating  system. 

R-B£Q  FEATURES: 

•  Ftjll  tramccfVB  opgfalion  witti  TS42flS.  tKovKting 
f till  f mqyenqf  cmtmi  with  eittisi  i    ' 

•  Coveis  tf  040  mglers,  as  weW  s%  WWV  (lb  0-Uj  5 
IMi],  m4  four  sfiortwave  broa        tiinds  (49. 
31.  2i  arret  )6  metfirsf. 

•  Retflives  SS8.  EW  AM.  ami  RTTY  mtKte. 

•  Qoul}l€4tmed  Rf  stages  and  imprs^tl  ctynaimc 
mnge 

■  IF  shrft  (passband  (Uifiiitg). 

•  Vafialile  bandwidth  tiiiring  (VET). 

•  Vefy  sharp,  de«|i  noich  ci  ;i  SO-liHz  IF. 

•  PfflviBons  fijf  fitra-^iidrp  45&-kHi  IF  fiftani, 
»iiabe4ilartlcar  witli  variable  threshold  level. 

•  Oj^ttal  freqiiency  liispfsy*  with  b^kup  analog  dl^il. 

aPtlONAL  ACCESSORIES: 

•  YG-MC  SOO-Hi  CW  fiKer.  tm  Mi  IF. 

•  YG  BRA  e-lcH7  AM  filt&r.  fof  ItisllR 

•  YG  455C  SlKJ^Hz  filter,  far  second  IF, 

•  ya-455CN  25a'H?  inter,  ftir  secmnd  W 


SP-820 


TS-B20S 


vFO^aso 


i^ 


ACCESSORIES  FOR 
TS-820  AND  TS-520  SERIES 


TV-5a28      TV-5Q6 
rnot  far  TS-S20SE1 


AT-200  antenna  tuner  handles  200  W.  t60-tO  meters. 

TV-502S  2-meter  transverter  covers  144-146  MHz.  (Uot  intended  for  TS'520SE.) 

TV-50B  B-meter  transverter  covers  5G-54  MHz.  (Not  intended  for  TS'520SE.) 


-91 


^i 


TL-922A 


The  TL-922A  linear  amplifier  im  all  Kenwood  HF  fiquipment 
provides  maximum  legal  power  on  the  160-15  meter  Amateur 
hands,  empioying  a  pair  of  ElMAC  3-500Z  high-performance 
transmitting  tube^. 


TL»9S2A  FEATURES: 

•  2000  W  ffi^  (SSB)/tO[»  W  DC 
CCW.  RTTY)  input  pcwer  on  160-15 
metfirs.  mlhBOWdri.t' 

•  Excelk        Dcharar 


•  Ssifflifpffilidiiin, 

•  Binrviier  witt?  aiiiuniatfa:  iteliir 
circtiit 

•  V.iri3bl€  threshotd  let^  type  AlC 


d 


SM-220 

The  SM-220  Station  Moni- 
tor is  capable  of  various 
monitoring  fonctions.  and 
^  performs  as  a  wideband 
oscilloscope,  and  is  expand 
able  for  pan-display  opera- 
tion. 

SM-220  FEATURES: 

•  Munisors  tf ansmrrted  SS8  ami  CW  wavefc^        om  1,6  to  M  M H? 

•  Monitors  receive^       lals  u        ^. 

•  leits  lineanty  of  linear  ampirfiers  {^o\        "rapeiofd  pslt&m). 

•  Allows  lAservatiCBi  0*  RTTf  ryirtf^  0n\i  [a\}%%  psttsmV 

•  G. '^..n  t¥!0^one  '^M^  wt  3f^jj  15?S-H^  p^nefatoi. 

•  Lj^iittiidaiilf ' "^ '  ^ '' abiliiy  for  obsemng  *+^=  '^"^^^r  ifid 
^"■^' lud€  (ji  ^i^iiuii  vtiiiim  d  swildiahle  ±20  kHiu-BwuiaiA 
i^aiui  width, 

OPTIONAL  ACCESSORIES: 

•  BS-i  pdD"dtip}ay  module  tor  TS430S  mi  IS-SW  senas. 

•  BS-5  {Kin-diiplay  muMn  lor  73-520  seriss. 


XX 


R-1 


III 


8P-100 


R-IOOO 


The  R-1000  is  a  highly  advanced  communications  receiver.  Up-conversion,  PLL  circuitry  and  other  new  technology  pro- 
vide optimum  sensitivity,  selectivity,  and  stability  from  200  kHz  to  30  MHz.  Featuring  easy-to>operate  single-knob  tuning 
and  digital  frequency  display,  it's  perfect  for  listening  to  shortwave,  medium-wave,  and  long-wave  bands.  Even  SSB 
signals  are  received  perfectly.  Included  is  a  quartz  digital  clock  and  timer 


R-1000  FEATURES: 

•  Contmuous  frequency  coverage  from  200  kH?  tn  3fl  MH7 

•  3U  bands,  each  1  MHz  wide, 

•  Five-^digit  frequency  display  and  illuminated  analog  dial. 

•  Quartz  digital  clock  and  ON/OFF  timer. 

•  Multi-modes.    AM  (wide  and  narrow).  SSB  (USB  and  LSB), 
and  CW 

•  Three  IF  fillers     2  /  kHz  for  SSB  and  CW.  6.0  kHz  for  AM 
narrow,  and  12  kHz  for  AM  wide. 

•  Effective  noise  blanker. 

•  Built-in  speaker 


Three  antenna  terminals. 

RF  step  attenuator. 

Tone  control 

Recording  termmal 

Remote  terminal,  for  access  to  mm  relay  ON/OFF  circuit  and 

muting  circuit 

SSB  sensitivity  of  0.5  /^V  Ifom  2  to  30  MHz 

More  than  60  dS  IF  image  ratio 

More  than  70  dB  IF  rejection 


The  R-300  all-band  communications  receiver  covers 
170  kHz  to  30  MHz  in  six  bands.  It's  ideal  for  listening 
to  foreign  broadcasts  and  other  exciting  transmissions 
throughout  a  wide  range  of  the  radio  spectrum. 


R 


II 


R-300  FEATURES: 

•  Continuous  frequency  coverage  from  170  kHz  to  30  MHz.  m 
six  bands 

•  Muttimodes     AM.  SSB.  and  CW. 

•  Higfi  sensitivity,  selectivity  and  image  ratio 

•  500-kHz  marker 

•  Tfiree-way  power  supply  (AC/battenes/external  DC),  with 
automatic  switching  from  AC  to  OC  m  the  event  of  AC 
fwjwef  hrilure 


as 


for  the  discerning  Amateitr 
who  demands  quality. 


TR-7600 


ThsTR-TBQO  and  TR-7625  are  Kenwood's  popular  synthesized  l-mBiBt  FM  mobile  trflns- 
calvers,  Combined  with  the  RM-76  Microprocessor  CoMrol  Unit,  seveisti  memory  and 
scanning  capabilities  are  provided. 


TR-7B00/TR-7625  FEATURES: 

«  ''-  r:,.:  jjl  ''&«nl44JX»IO 

•  Ai^^itB^  to  ai$v        ^MRS  sim^  or 
n^eMei  dumifil  ttetvvetii  143  7  TiHi  I4d  3 

ADDED  FEATURES  WITH  RM-76: 

•  ^'r^-'iijiiic  sc^" '"'  trie  banij  m  5-fcHj  steps, 

•  Manual  Rcan  up  or  nmn  the  l3£nd  m  su^li  m 


KPS-7 


The  KPS'7  is  a  matchifig  Ai  ^  _ , , 
ftrr  the  TR-7600 -"-^^^^^^^  ^  * 


.Jpp^v 


13JVDCat7AfC5 


utycyc 


fist  ComimrtHi': 
•  MAKS  i 


iJ 


*{}  funt^iiunn 


TR-24 


II 


The  TR'24flO  synttiesizec}  2-meter  hand-held 
transceiver  feslurea  a  large  LCD  frequency 
resdnyt,  10  memories,  stanotng  and  modi 
more. 

TR-Z400 
FEATURES: 

•  iirgi!,  iKfBBini^Eti  LCD 


t  rt    in      tl»  <- 


9T*1 


ticill.  tJittiiy  stittis,  &mi  tamp  swHch  an 
IQ  memo4^iei  with  batt&fy  bacha^i. 

•  tetumatic  mentarv  strsa  fm  'bu?^'  or  "crpen'' 

•  Mode  switch  for  ^implfx ,  ±  GOO  kHz 
Uansmil  r&pealer  offset  and  memorv- 
IfoquBficy  TM  0 ')  transmit  lapealm  Rffsfil. 

•  flEVERSE  momeniafy  switcti. 

•  fluili-m  l^-buitsfi  Tcmcli^Dne  oen^iaHjr 

•  Kfiyboand  selection  of  5'kfk  cbanni^is  fmtn 
l44iW  to  W7.99S  MHi 


•  Up7[|0wn  manuai  sew  intj  f«f-^^^        -^'^^  .-,nr.t^fir.'^ 

•  Two  !■  ^^  ^witetei  tii  IKW       '  iCLaiii^iiJi : 

*  M<irt  thin  1 5  W  flF  QiitfBn 


f^.idl^kli. 


OPTIONAL  ACCESSORIES: 

WcWe  diar^?,  inii  ba:  _       i  m^^ 
MC-30S  inicfCHM.  ,'3. 


TOP  COiyTROLS 


A% 


KEIMNA/OOD 


•  «  ■ 


ti^fii-fff*  1"  <%matfts 


■J,. 


for  the  discerning  Amateur 
who  demands  qijudity. 


OPTIONAL  ACCESSORIES 


PC-1  phone  patch. 


MC-SB  dynamic  dual- 
ifiq)«laflGe  (50  kQ/500Q) 
desif  micnjphtjne 


MC-30S  (500Q)  dynamic 
noise-cancetling  hand 
imcrophone^  Also  avaitable, 
MC-35S  (50  m 


IIC-4S  Touch'Tofie  (w^ 
automatic  transmit) 
micfophofiE. 


HS-S  deluxe  81>  tiead- 
phone  set 


HS-4  8"  headphone  set. 


MB-IOQ  mobile  mount  for 
TS-120S. 


Vf  < 


DF-180  digital  frequency 
control  for  TS-180S  without 
DFC. 


OS-U  digital  counter/ 
tfisplay  for  TS^O. 


QS-U  DC'QC  (mobile) 
converter  for  TS-620S/ 
TS-520S(nDtforTS' 


BS-B  {for  IS-ifiOS  and 
TS-fi20S)  and  BS-5  (for 
TS-520  series)  SM-220  paih 
display 


VK'88(W  500-Hz  CW  filter 
for  TS-18OS/TS-120S  and 
VK-itaSSB  IF  SSB  filter  for 
TS-IBOS  duaHitter  ^tem 


CW-fl20  (VfrlSC)  500-Hi 
CW  tiller  lor  TS^20S/R-620. 
CW-S^g  SfXHIz  CW  riitsf  for 

TS-S20  senes. 


VE4SA  E-kHz  AM  fllter. 
YB-4^  SOQ-Hz  CW  filter 
and  Y&-«5Cti  25Q-Kz  CW 
RIter  for  R-820 


piirrtttitr  ttt  amtttrmr 


TfllO-KEHWOOO  COMMUNICATIONS  INC 
11  tl  WEST  WALNUT  COMPTON  CA  90220 


x>i 


tTATJ 


nt    .ittiitii 


• . .  for  the  discerning  Amateur 
who  demands  quality. 


SP-7Q 


TS-700SP 


VFO-^TOQS 


The  TS'7D0SP  is  an  all^node  {SSB .  f  M.  CW.  and  AM)  solid'Slale  transceiver 

CQVBring  the  eotire  2-metef  band^  inctuding  repealer  operalion  on  all  sub- 
baitds.  \Vs  the  perfect  rig  for  the  ^mnm  2-meter  Amateur . 


TS-700SP  FEATURES: 

•  m  mc^s  „SS8  {lia  smj  LS8),  fM.  CW.  fnd  AM 

•  VFO  timing  from  144  )a  148  MHz  ifi  tmtr  liimfs 

lOO'Hr  m^  ,a^i  [figft  ciR  tie  ai,!!  Mjted 

3ijt(7mmiu^  ii  nf  ihi^  fM  mods.) 

•  Simpii'Jt  anti  rejieiter  0peratiQti,  mcJutfdifl  afl 

'  r  sulibaniii.  Siwitchable  to  RFVEBSE  mode 

•  AD/llC  r  , .  Ipr  fjjiBrt  ai  ntDbils  (jpemfion. 

•  44fL)teii  iwithliciysu:. 

•  MtilrifufiE-iiDn  meier ,  SiUitef  of)  all  f ecelv^  morips. 
fej o*ciinlt'f  meter  m  fU  rf cstve,  and  PJ 

•  RIT  lor  Mt  '^*^^  ^nd  fiiKl  disnnels 


TS-600 


BK 


SP-70 


T8*60O  W/VOX-3 


The  TS^OQ  is  an  all-mode  (SSB  FM.  CW,  and  AM)  sofhf-state  Irans- 
ceiver  covermg  ihe  entire  G-fnet«r  band.  Ws  the  ideal  transceiver  lo 
enjoy  the  many  excmng  propagation  rondilior?s  on  B  meters. 


TS-600  FEATURES: 

•  WU  Iw  1 50  to  in  aoi  in  lour  bands  Mmn  (tiai  grtduit<^j] 
at  !-kHz  mit 

•  AC/ac  cppijbilit/,  for  lued  Pf  mttbiie  Qperation, 

•  20  feed  ctiamitsl&  with  im  myslals. 

•  Effective  mhn  blanker 

•  IQO  kHz  rnarkii! 

•  MullifunctioM  ineiwr,  S-ftifltei  on  all  receive  modea,  ibW" 
cemer  metai  on  FM  recBlve.  and  fIF  on  tiansmit. 

•  RIT  for  both  VfO  snd  ihm  ttiannsls 

•  20  W  P£P  mpul  on  SSB  10  W  Dutput  isn  CW  md  R0,  S  W  ourpu? 
bfi  Aftl 

OPTIONAL  ACCESSORYr 

■  VQX-3,  ttp^ricte  VOX  md  sami-tef  it-w  CW  ofwitiaa 


The  tR-8300  mobile  FM  Irans ceiver  operates  m  the  70-cm  band,  on 
23  crystal-contftilled  chaonefs  (three  supplied).  Transmitter  output 
is  10  watts,  and  a  very  sensitive  and  selertive  recehref  is  provided 


TR-83aO  FEATURES: 

•  Gr        U5-9- 450.0  MHi  (lianymit)  and  442.0-447.0  MHi 
(Tecenre), 

•  23  channels.  thTee  aup(>liect  (446.0  MHz  simpla.  446.5  MM; 
simplEx.  and  44T3 10  MH/  lrgnsinH/444.10  MHe  receive). 

•  f ive-sectron  helical  resonoto*  mW  iwoijole  ctystal  Ititfif  m 
reDfiivf^^  It  *nr  fnin.nved  intfirrnodulatiDii  charademlics, 

•  C^izhiiiiiLi  ^niiah i&  uier^tlEsired  functiun (such  la  stiWofie) 
•'^"*  ' -       •  n0OW/tW) 

•  k\^num  cgcyu,  ;o  ^t^D^ft*  listenmg  lo  m^nt^mm  while  m^k^nn 
trii}ii^i£9  ^11  itinefiis. 


-i 
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KLM 
MAKES 

40 

EASY! 


GOT  A  HOLE  IN  YOUR  COVERAGE? 
MISSING    THE    CONSISTENTLY    GOOD 
LOCAL    COMMUNICATIONS    AND    DX 
CAPABILITIES  OF  40  METERS? 

KL/W's    7.2-1     Dipole 

^  Module  is  the  Answer! 


•  LIGHTWEIGHT  -  for  easy  one 
man  insfolfafion  on  your  boom  or 
most  (horizonfoi  or  vertical) 

•  ROTATABLE  —  nghf  along  wtfh 
your  other  antennas 

•  BROADBANDED  -  VSWR  2  1  and 

better  across   the  whole  amateur 
hand   —    or    OFTtMiZE,    6.95    fo 
JO  MHz 

•  VERSATILE  -  divide  for  2  el. 
vertical  or  odd  modules  later  and 
upgrade  fo  2  or  3  el    beam  I 

•  COMPACT  —  KLM's  unique  linear 
loading  system  reduces  size  fo  a 
procticol  and  efficient  46  ft. 

You  get  the  same  quality  materials  as 
KLM  s  world  famous  HF  '^Big  Stickers  \ 
virtually  indestructable  Lexan 

insulator,  stainless  steel  electrical 
hardware,  seamless  6063-T832  alloy 
elements.  Assembly  is  simple  and 
speedy.  No  special  tools  or  skills  ore 
needed 

v^ny   v^Oit   any    ianger'^   40   METERS   IS 
EASY    WITH    KIMS    7.2  1    DIPOLE    MODULE 
IT  S  AVAILABLE  NOW.  SEE  YOUR  LOCAL  KLM 
DEALER 

KLM  Also  EUllOS  THE  FULL  SIZf  7  1*  €LEM£NT    VO  STICKIR 
AND     A      VARICTV     Of      MONOBAND€»S       LOGS       Oll^OtlS 
VftirCAlS    AND  OTHtB  ANTEHNAS  FO«  HF    VHF    OSCA«    AND 
UHF    POWf  R  AMPS    PRE  AMPS    AND  CONVERTfRS    TOO    WBfTE 
f09  A  COMPUTE  CATAIOC 

KLM    -    HELPING   YOU    MAKE   THE 
::^S  MOST  OF  AMATEUR  RADIO 

770?5  LAUREL   ROAD     MORGAN   HtLL     CALffORNfA   95037 
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HD-73  HEAVY-DUTY 

ROIATOR 

with  exclusive  Dual-Speed  Control* 

For  antennas  up  to  10.7  sq;  ft  of  wind  load  area.  Mast 
support  bracket  design  permits  easy  centering  and  offers 
a  positive  drive  no-slip  option.  Automatic  brake  action 
cushions  stops  to  reduce  inertia  stresses.  Unique  control  unit 
features  DUAL-SPEED  rotation  with  one  five  position  switch, 
SPECIFICATIONS:  Max.  wind  load  bending  moment— 10,000 
in.-lbs,  (side-thrust  overturning);  Starting  torque  —  400  in.- 
Ibs.;  Hardened  steel  drive  gears;  Bearings  -100-%"  diam- 
eter (hardened);  Meter  —  D^Arsonval,  taut  band  (back- 
hghted).  There's  much,  much  more  —  so  get  the  whole  story! 

M  ^^mm  ^^^  ^^^  ^^^  ^^^  m^^m  v^^  «i^b»  «^^m  ^^^  ^aat  ^b— v  m^^  ^^^  ^^bb  aa^^  ^^^  Wi^mm  *a^^  *m 

Mail  this  coupon  for  complete  details!  •^as? 

n  Send  me  complete  details  on  the  HO-73! 
□  Give  me  the  name  of  my  nearest  dealer! 


NAME 


ADDRESS 


CITY 


STATE 


ZIP 


Tin  ALLIANCE  NUnufacturmg  Co.,  Inc.,  Alliance,  Ohto 44601 

A  NORTH  AMERICAN  PMtUPS  COMrANY 
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•I  llic  fWKOiM  Antsmia  Roloiar  .  . .  AJIlsnc*  TMma-floior* 


. .  "TV'i  m»nm  Color  a»tt*ff"| 
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INTRUDER  WATCH 


J 


Wells  R.  Chap  in  W8G1 
Byron  H.  Kretzman  W2JTP 
Steve  Baumrucker  WD4MKQ 

t  refer  to  W2JTP*s  comment 
t9  W8GI  In  the  August,  1979, 
Letters  section  regarding  the 
ARRL  and  the  Intruder  Watch. 

I  do  not  think  that  you  are  cor- 
rect about  the  ARRL  coining  the 
word  ''intruder"  and  establish- 
ing the  first  Intruder  watch 
— well,  not  exactly,  i  believe 
from  the  RSGB's  Radio  Com- 
munications publication  and 
other  sources  that  the  'intruder 
Watch"  was  first  formed  in  Brit' 
ain  and  was  followed,  some- 
where around  1965  in  the  USA, 
as  one  of  many  such  watches 
organized  under  the  lARU 
around  the  world.  However,  the 
thousands  of  reports  monthly 
via  the  ARRL  and  massive  help 
^rom  the  FCC  Monitoring 
Branch  and  Treaty  Branch  have 
brought  about  many  im- 
provements, but  not  in  every 
country.  It  was  my  estimate 
some  time  ago  that  about  80% 
of  the  intruders  (disregarding 
assigned  sharing  of  the  40-  and 
80-meter  bands  by  normal 
broadcasting)  were  Russian, 
10%  Chinese,  with  the  remain- 
ing 10%  being  miscellaneous 
intentional  or  accidental  oc^ 
cupants. 

My  records  were  searched 
over  the  past  several  years,  but 
none  of  you  was  listed  in  the: 
"roster'-  of  USA  and  Canadian 
^Intruder  Watchers."  The  ARRL 
coutd  not  begin  to  handle  the 
massive  problem  of  intruders 
using  paid  help  in  Newington, 
but  they  do  make  an  effort  (par- 
ticularly before  the  present 
"bind"  In  Newington  regarding 
manpower)  to  keep  up  with  the 
lARU  monitoring  system. 

Within  that  system,  and 
sometimes  a  little  outside  of  it, 
we  have  eliminated  numbers  of 
intruders— but  few  Russians  or 
Chinese.  Personal  contact  also 
has  been  helpful,  including  de* 
signing  antenna  traps  for  dis- 
tant broadcasting  stations,  get- 
ting some  moved  to  proper  allo- 
cations, and  soon.  BBC  Johore 
(Fat-East  Relay)  had  a  strong 
harmonic  on  1 4240  kHz;  with  the 
help  of  the  British  watch,  BBC 
designed  a  new  antenna  trap  for 
the  second  harmonic  of  7120 
kHz,  then  wrote  to  me  saying 
that  they  had  reduced  the  har- 


monic to  -76:9  dB,  asking  me 
to  check  it  (it  had  completely 
disappeared)  and  to  inform 
them  informally  if  it  ever 
returns,  Many  such  improve- 
ments have  been  brought 
about. 

But  the  manpower  to  listen  to 
cassettes  of  Russian  fishing 
boats  on  3550/3650  kHz  and  the 
like  just  wasn't  available  at 
Newington^  which  already  had 
received  many,  many  identifica- 
tions, catis,  times,  frequencies, 
dates,  and  records  of  alerting 
FCC  Monitoring  to  confirm  this 
intrusion  of  80  meters. 

if  you  look  into  the  ARHL 
License  Manual,  you  will  find  a 
"Geneva  Amateur  Allocations 
Summary"  taken  from  their  big 
allband  ''Aiiocations'*  chart. 
This  shows  that  mobile  services 
share  the  3500-3e00-kHz  seg- 
ment of  the  SO-meter  band  in 
Region  1  (Europe-Africa-Sibefla- 
Middle  East),  3500-4000^^ 
Region  2  (North  and  South 
America),  and  3500-3900  in 
Region  3  <rest  of  the  world).  So, 
the  Russian  fishing  fleet  was 
fegai,  at  least  when  It  was  in 
Region  1  waters.  If  the  FCC  was 
able  to  find  some  point  on 
which  to  base  a  complamt,  my 
guess  is  that  they  did  take  such 
action,  usually  by  an  ITU-stan- 
dardized cable  or  radiogram. 
So,  what  more  could  we  do, 
especially  with  the  frequency 
being  legally  shared  with  the 
mobile  service  in  each  region? 

Until  recently,  1  averaged  95 
long*dlstance  calls  to  FCC 
Monitoring  a  month  to  alert 
them  to  intruders  on  the  air  at 
the  time  subject  to  ''treaty"  ac- 
tion—with the  phone  expense 
paid  by  the  ARRL.  Subsequent- 
ly, I  found  that  I  was  overioading 
the  monitoring  system  of  the 
country  and  cut  it  down  largely 
to  those  transmissions  with  a 
particularly  good  reason  to 
complain  and  get  action,  such 
as  spurious  families  in  the 
bands,  whether  the  cause  is  in^ 
side  or  outside.  Remember  that 
the  USSR  has  the  specia!  right 
to  use  14250/14350  for  "fixed" 
{point4o-point)  service,  and  also 
the  ITU  allocations  have  a  foot- 
note exempting  '^military" 
everywhere.  \  lay  off  of  legal 
broadcasting  like  VOA  and 
others,  though  recently  I  did  try 
to  point  out  to  VOA  that  by  the 
USA  giving  up  Okinawa  and 
VGA  moving  to  the  Philippines, 
their  Chinese  service  antennas 
now  practically  point  at  the  USA 


ea(st  coast;  which  ought  to  be 
protected  from  receiving  '^harm- 
ful  levels"  of  interference.  1  In- 
formed  VOA  of  the  specific 
cases  in  Europe  and  Africa 
where  sites  are  used  which  In- 
volve antennas  which,  in  addi- 
tion to  covering  the  service 
areaj  are  incidentally  aimed  at 
Region  2  and  cause  harmful  In- 
terference In  North  and  South 
America,  Also,  we  have  com- 
plained about  Deutsche  Welle 
broadcasting  on  3995  kHz  after* 
noons  and  evenings  in  German 
to  Latin  America,  which  is  con- 
trary to  ITU  regulations. 

But  there  are  hundreds  upon 
hundreds  of  individual  cases  of 
intruders  on  amateur  fre- 
quencies. I  have  been  preparing 
reports  on  some  400  to  460  dif* 
ferent  frequencies  {mainly  14 
MHz,  lately)  a  month,  with  many 
reports  listing  as  many  as 25  ad- 
ditional date/time  groups  of 
''sightings''  of  the  same  signal. 
The  ARRL  has  had  to  sort  and 
ship  by  air  up  to  about  4000 
report  forms  a  month  to  G3PSM, 
who  produces  a  20-22  page  In- 
truder Monthly  Summary.  This 
goes  to  the  ITU  in  muitipie 
copies,  to  VOA  and  others,  and 
to  many  Intruder  Watchers 
around  the  world  requesting  ac- 
tion on  their  country's  respon- 
sibilities in  the  summary,  and 
so  on.  We  especially  need  more 
Intruder  Watchers  from  the 
Caribbean  and  Central  and 
South  America,  now  coor- 
dinated by  K6DL,  who  has  taken 
over  the  Region  2  work  so  that  1 
can  write  letters  such  as  thist 

Let*s  give  more  of  the  facts 
about  what  is  going  on,  what  is 
legal  and  what  is  not,  who  is  do- 
ing whatj  and  what  can  be  done. 
But  let  us  not  repeat 
WD4MKQ's  boo-boo  of  doing  il- 
legal things  ourselves  and  be- 
coming intruders,  too,  by  fol- 
lowing that  suggestion  of  trying 
to  jam  the  intruders.  Often  that 
harms  other  amateurs  as  much 
as,  or  more  than,  the  intruder 
We  have  had  little  apparent  suc- 
cess over  the  years  on  the  part 
of  those,  especially  in  other 
countries,  who  are  willing  to 
jam  the  radar  pulse,  but  it  is  very 
unlikely  to  be  more  than  a  hap* 
penstance,  if  it  seems  to  work. 

Remember  that  if  A  and  B  are 
intruders,  and  we  may  know  the 
direction  to  A,  which  we  hear, 
we  still  do  not  do  any  harm  un- 
less we  jam  the  receiver  at  B, 
who  is  in  an  unkown  direction 
usually.  Not  only  that,  but  be- 
cause of  the  geographical  prob- 
lem, it  is  highly  likely  that  the 
band  is  not  even  open  to  the  re* 
ceiving  point,  B,  from  the  USA, 
Two  amateurs  on  CW  did,  how- 
ever, get  on  an  Arabic  phone  net 
In  the  14-MHz  CW  band,  call 
''CQ  Intruder  Watch,"  and  raise 
other  stations,  who  proceeded 
to  discuss  the  interference; 
when  the  phone  net  moved, 
more  ''CQ  IW'*  calls  appeared 


on  the  new  frequency,  and  final- 
ly the  intruders  got  out  of  the 
amateur  band  and  stayed  out. 
But  intentional  jamming  of 
communications  draws  very 
severe  penalties  under  FCC 
Regulations,  Sec,  97.125:  ^In- 
terference—No licensed  radio 
operator  shall  willfully  or  ma- 
liciously Interfere  with  or  cause 
interference  to  any  radiocom- 
munication  or  signal" 

Let  us  divert  our  efforts  1S' 
legal  things  that  we  can  do  to 
assist  in  this  work,  worldwide, 
and  hope  that  our  efforts,  at 
least  in  part,  may  minimize  the 
increase  of  such  interference 
from  intruders.  I  personally 
hope  that  my  last  14  years  of 
nearly  full-time  IWand  GO  work, 
to  the  exclusion  of  most  other 
activities,  has  not  been  in  vain, 
E  H.  Conklln  K6KA 
La  Canada  CA 


RIGHT  ONI 


I  read  your  August,  1979, 
editorial  with  great  interest.  I 
agree  that  Mr.  Booth's  attitude 
towards  the  FCC's  commis^ 
siohers  was  indeed  wrong.  As  a 
sales  representative,  I  know 
your  method  is  the  most  suc- 
cessful. 

I  would  add,  in  closing,  that 
this  was  the  first  Issue  of  73  that 
I  have  read  in  one  year  as  a  ham, 
I  read  your  editorial  with  fervor, 
and  1  can  honestly  say  that  that 
never  happens  when  I  read  QSf, 
Right  on! 

John  Cerniglla  N9AGB 
Madison  W! 


2MRTTY 

In  reference  to  Wayne's 
editorial  concerning  crossband 
repeaters  {August,  1979,  p.  6)>  I 
might  pass  on  a  unique  situa- 
tion that  occurred  not  long  ago. 

On  January  16,  1979,  quite  a 
few  local  2-meter  RTTY  buffs 
were  astounded  to  see  in  print, 
from  autostart,  that  a  KH6  had 
been  on  the  repeater  (146, 10/ JO) 
calling  CQ  RTTYl  A  little  further 
down  the  paper,  they  also  saw 
that  two  stations  actually 
worked  him.  After  a  previous 
QSO  on  20-meter  RTTY  and  a 
short  lesson  In  how  to  access, 
Tony  KH6JE0  from  Makakilo, 
Hawaii,  transmitted  at  14.083 
MHz,  My  station,  acting  as  a 
manual  repeater,  retransmitted 
his  signal  onto  the  input  of  the 
2-meter  repeater  via  my  ST -6  ter- 
minal system  and  a  few  routing 
switches  (the  same  way  we  re- 
transmit W1AW  RTTY  bulletins 
onto  the  RTTY  repeater). 

The  replying  signals,  origi- 
nating on  two  meters,  were  re- 
versed, outputting  onto  twenty 
meters,  and,  therefore,  became 
perhaps  the  first  ''crossband, 

Contmtj&d  on  page  190 
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Top  Performance  For  The  Budget 

Minded  Amateur 

Analog  Model  FTIOIZ 
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If  economy  is  an  important  consideration,  and  you  don't 
need  the  frequency  counter  and  digital  display,  then  choose 
the  FT  101Z.  The  precision  VFO  gear  mechanism  is  coupled 
to  an  easy-to-read  analog  display,  providing  resolution  to 
greater    rhan    1    kHz.    All    other   features-the   variable    IF 


bandwidth,  RF  speech  processor,  superb  noise  blanker, 
VOX— are  identical  to  the  FT-101ZD.  Yaesu  gives  you 
greater  choice,  so  that  you  don't  have  to  pay  for  what  you 
don't  need!  The  counter  and  digital  display  can  be  added  to 
your  FT-101Z  at  a  later  date,  if  you  wish. 


Specifications 

GENERAL 


FT-101Z 


Frequency  coverage:  Amateur  bands  from  1.8—29.9  MHz  + 

WWV/JJY  (receive) 

Emission  types:  LSB.  USB,  CW 

Power   requirements:    AC    100/110/117/200/220/234  volts. 

50/60  Hz,   DC   13.5  volts,  negative  ground   (with  optional 

DC-DC  converter  installed) 

Power  consumption:  AC  85  VA  receive  (73  VA  HEATER 

OFF)    330   VA  transmit,   DC  5.5  amps  receive   (1.1    amps 

HEATER  OFF)  21  amps  transmit 

Case  size:  345IW)  x  157(H)  x  326(D)  mm 

Weight:  Approx.  15  kg. 

RECEIVER 

Sensitivity:  0.25 /iV  for  S/N  lOdB 

Selectivity:    SSB  2.4  kHz  at   -6  dB,  4.0  kHz  at  -60  dB. 

CW   (with   optional   CW  filter:   600  Hz  at  -6  dB,  1.2  kHz 

at-60dB) 

Image  rejection:  Better  than  60  dB  (160—15  m),  better  than 


Pnoe  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 
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50  dB  {40  m) 

IF  Bandwidth:   Continuously  variable  from  2.4  kHz  to  300 

Hz,  using  two  8-pole  IF  filters 

Audio  output:  3  watts  at  10%  THD  into  4  ohms. 

TRANSMITTER 

Power  input:  180  watts  DC 
Carrier  suppi^ssion:  Better  than  40  dB 

Unwanted  sideband  suppression:  Better  than  40  dB  (14  MHz, 
1  kHz  modulation) 

Other  spurious  radiation:  Better  than  40  dB  down 
Third  order  distortion  products:  Better  than  31  dB  down 
Transmitter  frequency  response:  300  —  2700  Hz  (-6  dB) 
Antenna  output  impedance:  50—75  ohms,  unbalanced. 
Microphone      input      impedance:      500—600     ohms      (low 
impedance) 

Note:    FT-101Z    (analog)    cannot    be    used    with   the    FV- 
901  DM,  as  there  is  no  frequency  display. 
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YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount.  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr.. 98 12  Princeton-Glendale  Rd.,Cincinnati  OH  45246 


Looking  H/est 


Bm  pMtwnsk  WAeiTf 
2'^B4'C  N^viftmit  Am 

NmtmtlCA9f32$ 

CONGRESSMAN  TO  HEIP 

THE  AMATEUR  COMMUNSTY 

CONQUEB  MALlCtOUS 

INTERFERENCE 

^Affiatfitir  radto  ts  a  service, 
nol  iust  a  hobby,  and  must  be 
protected."  These  were  the 
worcls  of  Congrmstnan  James 
Connanv  fi  democfat  frofn  Van 
NuyB.  Cafifomia,  spoken  in  an 
eiclusive  interview  vrith  this  re 
porter  on  Monday,  August  29. 
1979,  at  the  congressinan's  San 
F^nando  VaJley  office. 

I  me!  with  Congressman  Cor* 
man  aftet  tt  had  been  reported 
that  he  had  shown  an  interest  In 
heiping  the  amateur  community 
to  cfean  house,  i  wanted  to 
know  exactly  where  he  slood  on 
certain  issues  and  thought  you 
might  also  be  interested.  In 
early  August^  Congressman 
Gorman  met  with  ABBL 
Southwestern  Division  Dtreclor 
Jay  Holliday  W5EJJ  and  Speciai 
Assistant  Director  Joe  MerdEer 
N6AHU  to  discuss  the  growing 
malicious  Interference  and 
regulatory  violation  problems. 
At  that  time,  he  voiced  strong 
support  for  the  cleanup  taaft 
that  Jay  and  Joe  had  started; 
many  felt  that  his  was  the  type 
of  help  most  needed  now.  II  was 
through  Joe  Merdler  (who  aiso 
serves  as  our  legal  corres- 
pondent for  the  Westlink 
Amateur  Radio  News)  that  the 
tnlerview  with  Congressman 
Gorman  was  arranged. 

From  the  start,  Congressman 
Gorman  mad©  it  clear  that  this 
would  be  a  coordinated  effort 
on  his  part.  He  stated^  'Tour 
hundred  thirty-live  congress- 
nren  going  in  different  direc- 
tions wiii  accomptish  nothing.'* 
He  Intends  to  meet  in  Washing- 
ton  with  ABRL  General  Council 
Bob  Sooth,  along  with  Joe 
Mdfdier.  There  they  will  begin 
attacking  the  whole  problem, 
with  the  support  of  ttie  ARRL 
He  also  stated  thai  he  intends 
to  find  out  the  reason  why  the 
FCC  has  failed  to  act  in  the  case 
of  Scott  Lookholder  WB6LHB, 
who  was  convicted  of  malicioiia 
interference  earlier  this  year. 
The  congiBSsman  concluded  by 
Slating  that  the  1sl  Amendment 
does  not  g^  any  person  ttie 
right  lo  use  obscene  language 
or  in  arty  other  way  maliciously 
ff^erfere  with  the  legitimate  use 
of  the  airwaves. 

THE  CREATION  OF 

"NATiONTiE  *mr 

DEPARTMENT 
In  last  month's  column  we  be- 
gan discussing  what  might  tie 
accomplished   ware  a   fair 


number  of  already  existing  two* 
meter  open  repeaters  linked  to- 
gether to  provide  coast-to^ 
coast,  border-to-border  amateur 
relay  communication.  We  sug* 
gested  that  you  might  want  to 
try  some  Interlinking  expert* 
ments  with  other  repeaters  In 
your  general  area  that  are  out* 
side  your  normal  Si'-stem  cov- 
erage. In  esser%ce,  we  hope  ttiat 
we  tiave  wtwtted  your  appetite 
for  even  bigger  and  t^etter 
things.  If  we  have,  then  1  sug- 
gest you  pay  special  attention 
to  this  column  for  the  next 
couple  of  months  because  the 
creation  of  an  open  national 
intertle  will  be  the  center  of  at- 
traction for  some  time  to  come. 

If  you  have  never  opiated 
through  a  repeater  intertie,  you 
am  really  missing  somelhing. 
When  you  spend  a  lot  of  your 
operating  time  on  local  re- 
peaters, it  is  Bas^  to  forget  that 
ttiere  are  many  people  out  there 
who,  while  still  living  in  your 
general  area,  may  have  drama- 
tically different  lifestyles  than 
yours,  f^ost  HF  operators, 
especially  those  who  enjoy 
chewtng  tfie  rag,  can  easily 
relate  to  this.  Through  long- 
winded  QSOing,  amateurs  In 
different  areas  learn  about  each 
other  through  the  interaction 
that  is  the  classic  QSO.  It's  sad, 
but  true,  that  this  is  rarely  the 
case  for  VHF  repeater  opera- 
tion. Most  amateurs,  even  those 
with  the  most  sophisticated 
equipment^  seem  to  wind  up  as 
habitual  users  on  one  or  two 
local  repeaters  where  they 
become  part  of  that  system's 
*1n"  crowd. 

There  is  another  aspect  of  re- 
peater operation  that  tends  to 
be  a  limiting  factor  in  this  area* 
On  many  repeaters,  holding 
anything  more  than  a  quick 
"hello,  how  are  you,  good-bye** 
QSO  is  a  taboo,  enforced  by  a 
device  known  as  a  "blatMjff 
timer."  I  never  could  see  the 
strict  rules  barring  normal 
QSOs  on  repealers,  because 
**someday  an  emergency  might 
arise  and  the  repeater  wilt  be 
busy."  Believe  me,  if  I  ever  have 
an  emergency  and  a  repeater  is 
busy,  I  will  find  a  way  to  be 
heard  I  It  is.  however,  such  reg* 
ufations  that  tend  to  discourage 
true  Interaction  by  amateurs. 
True,  two  people  Hving  sii 
bfocks  away  ffom  each  other 
should  not  hold  their  QSOs 
through  a  repeater  sixty  mJtea 
away  just  to  have  an  audience 
for  their  rtietoric.  Such  regula- 
tfons  do  tend  to  discourage  this 
type  of  activity;  however,  the 
same  rules  also  tend  to  stifle 
meaningful  communication.  If 
neces^^,  a  telephone  catl  to 
an  offender  can  usually  solve 


any  problem  quite  quickly. 

While  we  cannot  and  will  not 
attempt  to  change  the  oper> 
ating  rules  on  a  repeater  be- 
longing to  someone  else,  we 
will  suggeat  that  one  of  the  ob- 
jectives of  Natlantie  '80  must  be 
to  develop  true  lines  of  inter- 
communication and  interaction 
among  thoea  amateurs  who  de> 
sire  tt 

Another  oblectlve  must  be 
the  "advarKement  of  the  state 
of  the  art/"  or,  more  simply, 
"Sf^efitif  ic  achievement."  Tham 
are  two  aspects  of  science,  re^ 
search  and  the  application  of 
wfiat  has  tseen  learned.  Be- 
search  is  pointless  If  never  ap- 
pii#d,  I  say  this  because  tn 
many  ways  we  will  be  doing 
nothing  really  new.  InterlinKs  of 
varying  stzes  have  existed  for 
years,  but  their  accessibility 
has  t>een  limited  to  a  select  few. 
These  limited  operations  can  t>e 
the  cornerstone  of  something 
bigger  and  better,  available  to 
any  amateur  who  may  wish  to 
utilize  It.  The  technology 
already  exists  ar>d  is  waiting  for 
us  to  develop  and  utilize  it. 

Last  month,  we  described  a 
slmpfe  tinking  experiment  that 
might  best  be  termed  "hap- 
hazard local  linking.^  If  we  are 
to  build  a  national  tntertie,  we 
must  have  a  definite  obiective. 
The  obvious  objective  is  to  find 
a  way  for  point  A  (Los  Angeles, 
perhaps)  to  converse  with  point 
G  (New  York,  perhaps)  even 
though  they  are  well  outside 
what  is  considered  normal  VHF 
communications  range.  They 
must  have  their  signals  relayed 
several  times.  Now,  If  at  each  of 
the  relay  points  you  place  in* 
put/output  portB  (local  relay  de^ 
vices  that  can  talk  with  any 
other  relay  point  as  well  as  with 
tKJth  terminal  points),  you  will 
have  an  interactive  radio  inter- 
tie.  There  are  various  ways  in 
which  such  linking  can  be  ac- 
complished, and  we  will  now 
touch  upon  each. 

For  occasiona]  links  over  long 
distances,  the  moat  common 
form  of  Etnking  in  accomplished 
via  the  long-dtstance  telephone 
calf  — along  with  its  longdis- 
tance toll  rates.  It  the  two 
systems  involved  in  such  a  link 
have  autopatch  facilities  or 
tetephone  accessibility  for  com- 
mand purposes,  the  task  of  t^ynh 
pteting  such  a  link  is  simple,  tf  K 
as  repeater  A,  want  to  link  with 
repeater  G,  1  simply  dial  their 
dial-in  numtef.  This  has  be/en 
the  basts  of  many  longdistance 
l\t)kB  reported  in  this  column 
over  the  years.  The  maior  draw- 
back of  this  mettiod  la  its  cosL 
and  for  that  reason  it  has  never 
really  become  popular. 

A  second  method  involves 
the  use  of  crossband,  remote- 
Pase  opera! ton  from  spectrum 
considered  local  to  one  of  our 
HF  bands,  which  provides  for 


longer-distance  propagation. 
Many  links  have  already  been 
accomplished  by  cross-linking 
from  VHFflJHF  to  len^meter  FM. 
However,  ten  meters  Is  far  from 
the  ideal  band  in  which  to 
develop  an  Interlink  system  that 
vwill  function  with  reliability  on  a 
day-to-day  basis.  This  Is  due  to 
the  somewhat  erratic  nature  of 
fong-haul  tennr^eter  propaga- 
tion. Actually,  our  most  crowd* 
ed  HF  band,  twenty  meters, 
probably  offers  the  best  poten- 
tial for  such  an  operation  tsy 
crossband/cross-mode  (FM  to 
SSB)  remoting.  Again,  this  ts  far 
from  an  kJea)  situation,  even 
though  142K  MHr  ttas  become 
the  de  facto  HF  remote  down* 
link  DX  frequency,  much  to  the 
diagrjn  of  many  other  spectrum 
users  who  do  not  apprectela 
hearing  SSB  signals  with  built- 
in  scfuefch  crashes!  Though  far 
mora  piBdIctable  and  reliable  in 
its  prop^atlon  characteristics, 
the  crowding  one  finds  across 
the  twenty-meler  spectrum  pre* 
etudes  its  use  on  a  regular b^ia 
for  the  establishment  of  an 
ongoing  inter! ie  operation. 

This  brings  us  to  our  third  and 
probably  most  cost^ffective 

method  of  Interlinking,  that  of 
total  radio  relay.  If  we  were  to 
start  from  scratch  to  buMd  a 
coast-to-coast  fntertie  using 
multr-hop  radio  relay  tech- 
niques, there  would  be  very  few 
able  to  foot  the  btIL  However, 
with  over  3,000  operational 
open  two^meter  repealers 
throughout  the  country  already ♦ 
the  cost  factor  looks  a  little 
more  positive.  Most  of  what  is 
needed  is  already  in  place.  The 
equipment  sits  atop  tall 
buildings,  towers,  and  moun- 
taintops,  and  Is  already  In  day« 
to-day  operatlonn  The  cost  of  in- 
terllnklng  Is  thereby  minimal, 
since  only  one  receiver  and  one 
transmitter  need  to  be  added  lo 
any  existing  system  in  order  to 
interlink  with  any  other  system, 
and  only  two  receivers  and  two 
transmitters  are  needed  for  it  to 
become  an  interactive  radio- 
relay  device  as  part  of  a  large  In- 
tertle. rrhis  is  assuming  that  me 
existing  two-meter  facilities  will 
take  on  a  second  {ob  as  the 
local  access  port  to  such  a  na- 
tional system.)  if  the  220  bar^ 
were  used  for  the  actual  (inking. 
then,  at  today's  current  market 
phces  tar  new  equipment,  you 
are  talking  under  $500  tor  the 
baste  hardware  (inciudmg  your 
yagi-type  antennas)-  You  can 
get  very  e{atx>rate  and  'go  for 
broke/'  but  that  is  neither 
necessary  nor  efK:oura$^.  If 
we  keep  sight  of  the  old 
computer-industry  adage  of 
KISS  (Keep  il  Simple.  Stupid^, 
we  are  far  better  off.  The  less 
complex  we  make  iL  the  fewer 
headaches  we  will  have  in  days 
to  come. 
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The  following  are  excerpts  from  unsolicited  letters  and  registration  cards 
received  from  owners  of  the  new  TEN-TEC  OMNI  transceiver. 

"Isold  o  Yaesu  to  buy  this  and  am  very  impressed*'      ^WBSULA 

''My  first  QSO  with  OMNIA  was  LAISV  on  CW  and 
second  was  EA8SK  on  SSB/* 

*  ^Excellent  rig,  just  as  advertised, 

"Very  pleased  with  performance.  QSK  feature 
very  slick/* 

*This  is  my  5th  TEN-TEC  transceiver  in  less  than  2 
years.  I  loved  them  all  and  still  have  3/* 

"Through  the  years  I  have  had  complete  Drake 
and  Collins  stations,  I  tried  a  544  Digital  and  liked 
it  the  best  so  decided  to  purchase  the  546 
OMNID  Digital/' 

**Your  OMNI  is  the  best  rig  /  have  had  in  20  years 
of  homing/' 

"As  a  owner  of  Collins  rig,  your  OMNl-D  is  the  best/* 

"I  already  have  an  OMNl-A.  544  and  a  TRITON  IV. 
You  may  ask  why  I  own  so  many  TEN -TEC  rigs. 
In  case  there  is  a  great  RF famine,  I  want  to 
be  ready!" 

"You  guys  really  know  how  to  turn  on  an  old  timerF' 

''Best  operating  &  most  conveniences  of  any 
transceiver  I've  ever  used/* 


—WA4NFM 

—K4IHI 
—K9JJL 


WD4HCS 
—K8ELS 

--W6LZI 


*'I  like  CW.  Compared  OMNI  against  IC701  (rcvr) 
and  OMNI  won  hands  down.  XYL  WD6GSB  really 
enjoys  rig  on  SSB,  Finds  rig  is  very  stable  and 
digital  readout  accurate/' 

'*Have  checked  it  out  on  both  modes  from  "top  band" 
(160)  all  the  way  to  29  MHz.  Terrific Ifll" 

**Works  well,  parts  layout  and  design  much  better  for 
any  possible  servicing  than  other  ham  gear.  The 
Japanese  hybrid  sets  can't  compare  to  TEN-TEC 
for  audio.  Audio  reports  excellent  without  special 
speech  processors,  etc.,  to  distort  the  signal/' 

"I  have  been  using  the  S-Line  over  15  yrs  and 
never  thought  anything  could  outperform  it.  I  got  the 
biggest  surprise  and  THRILLED  with  this  OMNID 
even  though  I  have  been  a  ham  since  1936/* 


—AC6B 
—  W4DN 


^AG8K 


"This  must  be  the  greatest.  I've  spent  enough  money 
on  final  tubes  to  almost  pay  for  this." 

"This  transceiver  was  recommended  to  me  by  old 
time  hams  (Xtras)  whom  I  have  known  for  40  yrs. 
Has  excellent  break-in/' 

"Best  package  job  Vve  ever  seen!  First  licensed  6AAV 
in  1926.  Now  in  €>peration—a  sweetheart!" 

"From  a  32V2  SXU5  to  an  OMNI  is  a  big  step!" 

"Receiver  prominent— transmitter  likewise — 
working  comfortable^ pleasing  design/' 

*' First  new  rig  for  me  in  W  years  but  seems 
to  be  very  good/' 

"The  best  transceiver  I  ever  used  or  owned/* 

**I  wouldn't  swap  my  OMNI  for  anything  on  the 
market,  regardless  of  price/ 


~^KA4BIH 

~N6AVQ 

^W7LUP 
-K6YD 

^OEIFAA 

-W5GBY 
-W3TS 

—  WDOHTE 


OMNI  SERIES  B  FEATURES 

All  solid-state;  160-10  meters:  Broadband  design;  Standard  8-Pole 
2.4  kHz  Crystal  Udder  IF  Filter  +  Optional  1.8  kHz  SSB  Filter  & 
0.5  kHz  8-Pole  CW  Fiker;  3-Bandwidth  Active  Audio  Filter:  Choice 
of  readout  —  OMNI  A  (anak)g  dial).  ONINID  (digital):  Built-in  VOX 
and  PTT.  Selectable  Break-In.  Dual-Range  Receiver  Offset  Tuning. 
Wide  Overload  Capabilities.  Phone  Patch  Interface  Jacks:  Adjusta- 
ble  ALC:  Adjustable  Sidetone:  Exceptional  Sensitivity:  200  Watts 
INPUT;  100%  Duty  Cycle.  Front  Panel  Mkrrophone  and  Key  Jacks: 
Zero-Beat  Switch;  '*S"  SWR  Meter.  Dual  Speakers;  Plug-In  Circuit 
Boards;  Complete  Shielding:  Easier-to-use  size:  S^^li  x  14^4 "w  x 
14^  Full  OpUofis;  Model  645  Keyer  %S5,  Model  243  Remote  VFO 
$139:  Model  252MO  maiching  AC  power  supply  S139,  Model  248 
Noise  Blanker  $49.  Model  217  500  Hz  8-Pole  Crystal  Ladder  CW  FUter 
$55.  Model  218  1.8  kHz  8- Pole  Crystal  Ladder  SSB  Rlter  S55. 

Model  545  Series  B  OMNIA  . . .  S949 
Model  546  Series  B  OMNI-D  . . .  $1119 

To  add  your  name  to  the  fast -growing  list  of  OMNI  owners,  see  your 
TEN-TEfc  dealer,  or  wnte  for  full  details. 
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RTTY  Loop 


Marc  L  Leavey,  M,D.  WA3AJR 
4006  WMee  Road 
fiandaUstown  MD  27133 

Not  all  keyboards  are  created 
equal.  Depending  upon  what 
you  are  copying,  ham  RTTY. 
weather,  or  press,  some  are 
definitely  more  equal  than 
others.  With  the  interest  shown 
in  copying  these  othenthan- 
ham  RTTY  signals,  I  thought  II 
might  be  a  good  idea  to  review 
the  keytops  and  symbofs  found 
on  TeietypeTM  machines. 

My  Model  15  manual  lists 
over  a  dozen  sets  of  keytops 
used  on  various  models  of  tele* 
pf*nters.  Most  of  the  variation  ts 
in  the  uppercase,  or  FIGS,  char- 
acter set.  The  diversity  can  be 
simplified  to  three  main  groups, 
and  I  wilt  call  them,  for  the  sake 
of  sImpiicUy,  communications, 
weather,  and  press.  These 
names  derive  from  the  principal 
function  of  each  character  set, 
A  diagram  of  their  relation  is 
presented  in  Fig.  1  This  shows 
the  t}inary  code,  lowercase 
character,  and  uppercase  char- 
acter of  each  set. 

The  communications  char- 
acter set.  also  known  as  the 
American  Communications 
keyboard,  Teletype  keyboard 
as,  7S932,  or  a  few  others,  is 
what  we  commonly  use  on  ham 


RTTY.  It  contains  alt  the  com- 
monly-used uppercase  char- 
acters with  no  unusuaf  repre* 
sentations.  Several  variations 
of  this  keyboard  are  possible 
without  too  much  conflict. 
Uppercase  H  has  at  least  three 
assignments  commonly  found: 
#,  STOP,  and  £  (British  pound 
sign).  For  this  reason,  It  is 
usually  best  to  avoid  sending 
very  many  uppercase  Hs  unless 
you  know  what  the  fellow  has  to 
whom  you  are  sending.  That 
STOP  code,  if  hooked  up,  will 
disable  hts  machinet 

There  is  one  other  variation  of 
the  communications  keyboard 
that  bears  mentioning:  the  so- 
called  **Westem  Union*'  key- 
board. This  is  identical  except 
for  one  minor  variation:  The 
BELL  is  an  uppercase  J  rather 
than  an  uppercase  S.  The  S,  In 
this  case,  is  an  apostrophe  Q. 
These  keyboards  are  common 
enough  so  that,  frequently, 
when  one  wants  to  send  a 
series  of  bells,  JSJSJSJS  Is 
sent  in  uppercase.  The  printer 
prints  "'*  with  a  bell  ttetween 
each  apostrophe,  no  matter 
which  code  is  used. 

The  press  code,  also  known 
as  a  Bell  System,  TWX,  or  frac- 
tions code  (again,  there  are 
many  other  names  an<i  num- 
bers),    is    notable    for   re- 


54.ev»ICod4  tow^r^    Commurv    W»«thar  Pt999 


case 

icatians 

11000 

A 

1 

T 

« 

lOon 

B 

1 

« 

m 

01110 

C 

0 

VB 

10010 

D 

t 

r 

% 

10000 

E 

3 

3 

3 

10110 

F 

i 

-f 

W 

01011 

e 

& 

V 

& 

00101 

H 

1 

i 

# 

01100 

1 

« 

s 

S 

11010 

J 

• 

/ 

1 

11110 

K 

( 

— 

w 

01G01 

L 

) 

\ 

m, 

ootii 

M 

*' 

*■ 

#■ 

00110 

N 

t' 

o 

718 

00011 

0 

t 

9 

t 

01101 

P 

t 

« 

i 

11101 

0 

1 

1 

I 

01010 

R 

4 

4 

4 

10100 

S 

SBJL 

Bat 

BELL 

OOOOt 

T 

5 

5 

5 

11100 

U 

7 

7 

7 

01111 

V 

* 

« 

m 

11001 

w 

a 

2 

2 

10111 

X 

t: 

/ 

t 

to  101 

Y 

f 

e 

S 

10001 

z 

■H 

+ 

tt 

F!g.  1. 


Sky  cover  ^symbots  am  in  ascandtng  order.  Figums  preceding  symbols  are 
heights  In  hundreds  ol  f«ei  above  station. 

o  Ciean  Less  ihan  0.1  sky  cover 

«  Scattered:  0  1  to  lfi$5  than  0,6^  sky  co^r 

o  Broken:  0.6  tD  0  9  sky  covflt 

•  Overcast-.  Moie  than  0.9  cjqv^ 

*  Thin  (when  pret  I  jsed  \o  I  he  above  symbdJ^I 

-X    Parity  obSGured:  0.1  to  less  than  i  ,0  sky  bidden  by 

precipitation  or  obstruction  to  vis i or* 
X    Obscyrsd^  1.0  sKy  hidden  by  precipitalton  o(  obstruction  to  vision 

I  Fig.  2.  Sky  symbols  on  aviation  weather  reports. 


placement  of  certain  uppercase 
symbols  with  fractions.  Now^ 
you  and  I  might  not  be  too 
thrilled  with  having  uppercase  B 
a  fraction  Instead  of  a  question- 
mark  —imagine  sending  ''HOW 
ARE  YOU  COPYING  OVER 
THERE  5/8"— but  if  you  are  try- 
ing to  send  stock  quotations 
and  such,  there  is  great  value  in 
being  able  to  send  each  fraction 
in  one  byte  father  than  three.  If 
this  is  what  you  have  or  is  the 
only  kind  of  machine  you  can 
get,  don't  despair;  I'll  touch  on 
what  you  can  do  later. 

Another  interesting  code  Is 
the  weather  code,  with  aliases 
of  Weather  Map  Service,  89410. 
or  82750.  Here,  specialized  sym- 
bofs are  used  to  give  v/eather  In^ 
formation  that  might  otherwise 
take  several  characters  or 
words.  The  utility  of  this  for 
pilots  and  meteoroioglsts  is 
self-evident;  for  the  rest  of  us,  it 
means  one  more  code  to  crack 
jf  we  anticipate  copying  some 


of  those  interesting  commercial 
stations.  In  Fig.  2/ we  look  into 
just  what  those  symbols  mean 
and  how  to  interpret  them. 
These  aviation  weather  reports 
provide  a  wealth  of  information, 
and  Fig.  3  i$  derived  from  a  US 
Department  of  Commerce  ex* 
ampie  of  how  to  decode  them* 
Now,  if  you  don't  have  a  par* 
ticular  set  of  symbols  and  you 
want  to  change,  all  is  not  lost. 
For  Model  15s  and  19s,  h  is 
rather  simple.  If  you  have,  for 
example,  a  communications 
Keyboard  and  you  want  to  be 
able  to  copy  weather  code,  the 
easiest  way  to  change  is  to  ob* 
tain  an  extra  typing  basket  set 
up  for  the  new  codes.  When  you 
desire  to  shift  codes,  simply 
slide  the  old  basket  off  and  the 
new  one  on.  Voila* — a  trans* 
formed  machine.  Return  things 
to  normal  by  shifting  back.  Ex* 
tra  typing  baskets  are  available 

Contiffttmi  on  p^&  194 


CElifNG: 

Letter  preceding  heighl  of  fayer  identifies  ceiling  layer  and  indicates  how  ceiling 
height  was  obtained, 

A  =  AifCfaft  B^Baltoon  £  =  Estimated  M  =  Measumd 

R  =  Radar  W  =  indefinite  V  (suffix)  ^  Variable  Height 

VtSmtUTYi 

Reported  In  statute  mUes  and  fractions  IV  ^VariableJ 

WEATHBBAND  OSSTRUCTtON  TO  ViStON  SYMBOLS: 


A     Hail 

BD     Bioij^mg  Dusi 

BN     Blowing  Sand 

BS     Blowing  Snc3w 

D    Oust 

F    Fog 

GF    Ground  Fog 

H     Haze 

Pre Ci pita tioti:  -  very 


IC  tea  Crystals 

IF  ice  Fog 

IP  fee  Pellets 

JPW    Ice  Pellet  Stiwr 

K  Smoke 

L  Drizzle 

R  Rain 


RW    Rain  Showers 
S    Snom 
SG    Snow  Grains 
SW     Snow  Showers 
T    TtiunderBtorms 
T  +     Se¥ere  Fstofm 
ZL    Freezing  Dnzz^te 


ZH     F^eezirig  Rain 
light  -  Irpfit,  (no  sign)  moderate,  ^  heavy 


WiND 

Direction  In  tens  of  degrees  from  north,  speed  in  Knots* 
Example;  3627  =  360  degrees,  27  knots 

RUNWAY  VtSUAL  RANGE  (RVR): 

RVB  Is  departed  (rona  some  stations.  Extreme  values  for  ten  minutes  prior  to 
observation  are  given  \n  hundreds  of  leet  Runway  identification  precedes  RVB 
repjort, 

AirmETEB  SETTfNG- 

The  fIrBt  figure  of  the  actual  alllmetef  settmg  ts  always  omitted  front  the  tepoth 

COOED  PiLOT  REPORTS: 

Riot  reports  (PIREI^)  of  cloyds  not  visible  from  grouod  are  coded  with  1U15L 
heigtil  data  precedirvg  and/Of  following  sky  cover  symbol  to  indicate  cloud  bases 
and/or  tops,  respectively. 

Fig*  3.  Awiaiion  weather  reports^  other  features. 
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Fig.  4.  Sample  aviation  weather  report. 
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DS3100  ASR 
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We've  Been  Taking  Notes.  ' 

Combining  your  ideas  with  some  of  our  own.  we  ve  come  up  with  what  has  to  be 
the  most  advanced  and  convenient  terminal  available.  These  are  some  of  the 
conveniences  you  can  now  enioy  by  putting  the  DS3100  ASR  in  your  RTTYand 
CW  station: 

ASR  Operation  (Compose  your  transmission  liVH/LE  receiving) 


•  150-iine  Recerver  Suffer 
50-Mne  Transmit  Butter 
Spttt  Screen  to  Show  Buffers 

•  internal  Real-Time  Clock 
*  10  Programmable  Messages 

J  Automatic  Answer-Back  (WRUi 


•  Mofse  Bauctot,  or  ASCII  O0eration 
RTTY  and  CW  Identification 

"  Full  12a-Char3cter ASCII 

1 110-9600  baud  ASCI  I 
J  60-1 30  WPM  Baudot 

•  1-175  WPM  Mofse 


Write  or  cat)  lor  the  DS3100  ASR  specifications  and  see  how  YOU 
have  helped  design  the  new  standard  in  amateur  radio  terminals. 
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Awards 


Bill  Gosney  WB7BFK 
2665  North  1250  East 
Whidbey  Island 
Oak  Harbor  WA  98277 

The  response  to  the  new  73 
Awards  Program  announced  in 
the  September  and  October 
Issues  has  been  beyond  all  ex- 
pectations. Award  applications 
are  being  received  from  all  over. 
Countiess  letters  and  telephone 
calls  of  support  have  been  re- 
ceived, each  claiming  73  now 
has  one  of  the  best  award  col- 
umns In  existence.  Let  It  be 
known  that  the  readers  are  the 
ones  to  thank  if  this  is  true.  All  I 
can  say  is  that  we'll  continue  to 
strive  for  improvement. 

Speaking  of  improvements, 
those  of  you  who  have  your  Sep- 
tember copy  of  73  might  turn  to 
pages  28  and  155,  respectively, 
and  make  the  following  addi- 
tions and  changes.  Completely 
overlooked  was  Jamaica  (6Y5), 
which  should  have  been  Includ- 
ed on  the  North  American  list. 
Looking  at  the  list  for  Africa, 
transfer  Yemen  (4W)  and 
People's  Democratic  Republic 
of  Yemen  (70)  over  to  the  Asian 
listing.  Also,  it  should  be  noted 
that  the  prefixes  for  each  coun- 
try shown  do  not  represent  the 
entire  list  of  prefixes  assigned 
to  that  country.  Prefixes  were 
shown  merely  for  convenience. 

By  telephone,  amateurs  have 
asked  why  the  Central  Amer- 
ican countries  were  identified 
as  a  South  American  claim.  One 
such  caller  assumed  our 
reasons  were  political.  I  assure 
you  that  this  editor  and  this 
publication  are  not  In  the 
business  of  politics.  The  identi- 
ty of  Central  America's  coun- 
tries was  given  to  the  South 
American  listing  merely  to  add 
balance  to  the  overall  program, 
nothing  more.  As  for  the  con- 


tacts which  are  made  to  Antarc- 
tica, it  was  decided  long  ago 
that  there  would  t>e  6  continen- 
tal awards  and  contacts  with 
Antarctica  would  count  toward 
that  country  from  which  the 
callsign  was  issued.  In  other 
words,  should  I  confirm  contact 
with  KC4AAA,  I  would  be  able  to 
count  that  as  USA  toward  my 
North  American  award.  Like- 
wise, should  I  work  FB8YF  on 
the  polar  cap,  I  would  be  able  to 
count  that  as  France  in  my  bid 
for  the  European  award. 

And  speaking  of  the  WTW 
(Work  the  World)  Award  Pro- 
gram, there  has  been  some  con- 
fusion as  to  the  award  fee 
schedule.  Let  me  try  to  explain 
it.  In  the  WTW  Award  Program, 
there  is  a  series  of  six  continen- 
tal awards  which  are  in  them- 
selves quite  an  accomplish- 
ment. Each  of  these  continental 
awards  has  a  $3.00  award  fee. 
Once  the  applicant  has  collect- 
ed all  six  continental  awards 
(European,  African,  Asian, 
South  American,  North  Amer- 
ican, and  Oceanic),  I  (as  cus- 
todian of  the  Awards  Program) 
will  request  the  New  Hampshire 
offices  to  issue  the  seventh  and 
ultimate  WTW  (Work  the  World) 
Award  at  no  extra  charge. 

A  week  ago,  I  received  a  very 
impressive  letter  from  one  of 
our  readers  and  I  can't  resist 
sharing  parts  of  it  with  you.  Hal 
Dennin  AC3Q,  who  is  the  Chief 
of  Police  In  Watsontown,  Penn- 
sylvania, wrote  to  Inform  me 
that  he  had  accomplished  in  a 
little  over  one  week  something 
which  takes  most  of  us  months 
and  even  years  to  achieve.  To 
add  insult  to  injury,  Hal  went  on 
to  claim  that  his  feat  was 
mastered  operating  QRP  with 
his  new  Yaesu  FT-7  into  an 
ATB-34  trtband  beam.  Claimed 


power ...  a  mere  9  Watts  out- 
put! 

Welt,  have  you  guessed  Hal's 
achievement?  Not  to  keep  you 
in  further  suspense,  it  appears 
that  over  73  DX  countries  have 
been  worked  by  Hal  in  only  tO 
days.  Once  confirmation  is  re- 
ceived, Hal  will  have  qualified 
for  the  new  73  DX  Country  Club 
which  was  announced  for  the 
first  time  only  a  couple  months 
ago.  Hal's  first  contact  was  with 
LU3EEC  on  28.750,  and  QSO 
number  seventy-three  came 
only  9  days  later  when  he  ex- 
changed signal  reports  with 
ewSFZon  14.220  MHz. 

Not  one  to  give  up,  Hal  pro- 
ceeded past  the  100  mark, 
having  reached  that  goal  on  the 
thirteenth  day.  and  is  well  on  his 
way  to  200  countries  as  you 
read  this.  As  a  matter  of  fact, 
Hal  is  so  insistent  on  breaking 
records  that  he  didn't  even  take 
the  time  to  put  his  letter  to  me  in 
the  mailbox  for  fear  he  might 
miss  a  *'new  one"  while  away 
from  the  radio.  Instead,  his  XYL 
was  delegated  the  duty  of  put- 
ting the  letter  in  the  hands  of 
the  postman  for  delivery.  Talk 
about  dedication! 

Neither  Hal  nor  I  know  if  this 
feat  Is  a  world  record  or  not!  1 
would  think  not  too  many  (if 


any)  could  claim  such  an  ac- 
complishment, which,  1  might 
add,  was  completely  inde- 
pendent of  contest  operation. 
Whether  a  world  record  or  not, 
Hal  deserves  a  hearty  congrat^ 
ulations  from  us  all  ...  al- 
though at  the  same  time  I 
wonder  if  perhaps  there 
shouldn't  be  a  law  against  a 
crime  like  this. 

Should  any  readers  have  a 
similar  success  story,  why  not 
drop  us  a  line?  Keep  the  details 
brief  and  straight  to  the  point. 
Can  you  top  Hal's  new  record? 

The  other  day  1  received  a  let- 
ter from  Vic  IVtisek  W1 WCR,  who 
represents  the  Top  Band  SSB 
Net.  For  those  not  familiar  with 
the  term,  *'top  band"  refers  to 
those  frequencies  assigned  the 
160-meter  segment  of  the  radio 
spectaim.  This  band  also  has 
been  referred  to  as  the  "gentle- 
man's band"  on  occasion, 
largely  due  to  the  carefree, 
easygoing  pace  that  appears  so 
predominant  on  the  band. 

The  Top  Band  SSB  Net  was 
formed  in  February,  1972,  by  a 
small  group  of  operators  com- 
posed of  W2FWU,  K2ANR, 
W2UBU  W2IMB.  and  W4NVN 
(formerly  W1GJE).   Over  the 

Continued  on  page  196 
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Swan  Astro  150  Exclusive 
Microprocessor  Control 

w/memory  gives  you  over 

1 00,000  fully  synthesized 

frequencies,  and  more! 


Scanning,  a  dramatic  new 

technique  for  unprecedented 
tuning  ease  and  accuracy 
POWER  —  235  watts  PEP  and  CW 
on  all  bands  for  that  DX  punch 
Advanced  microcomputer 
technology  developed  and 
manufactured  in  the  U,S.A. 
Price?  See  your  authorized  SWAN 
deafer  for  a  pfeasant  surprise! 
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Mike  Tuning 

For  accurate  TOO  Hi 
steps  or  fixed  rate  scan. 


FSU-S 
hswirS^jpplY 


Wide  Frequency 
Coverage 

10M  — 28  0-30.0  MHz 

TSM  —  20,8-23.0  MHz 

20M  — 13,8-16,0  MHz 

40M—    6  0-8,3  MHz 

80M—    3.0*4.5  MHz 

reOM  —  1,8-2.4  MH^* 
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on  Model  Astro  151 


THE  MOST  ADVANCED  HF  SSB  TRANSCEIVER  AVAILABLE. 
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The  age  of  tone  control  has  come  to 
^Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
^repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  All  are 
totally  immune  to  RF,  use  plug-in,  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 
accurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair.  Isn't  it  time  for  you  to  get  into 
the  New  Age  of  tone  control? 
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TS-1   Siib-Aiidibie  Encoder-Decodef  •  Mtcrammiature  in 
size.l25'i2.D'i  65"  •  EnciKteanttctecorfessimuttBfieiiusly  • 
S53J5  camplete  wiih  K-1  eienterrt. 

TS-1JR   Sub-Audiftte  Encoctef -Decoder  •  Micromfnlature 
vision  of  the  TS*1  measiifing  just  W  x  1.25*  x  .65'.  lof  haiHf- 
tefct  units  •  $7  SMS  cani)Me  mith  K-1  efement 

ME- 3    Sufa-AiKtibfe  EnctKftr  •  MicfOtminature  in  %m. 
memms  M^  x  ir  x  J '  •  Instant  staft*up  -  $29,95  coinpi^ 
w^  K-1  elemefit 

TE-fl   Etfltrt-Tofie  Suh-Autlibte  Emjoder  •  Measures  2.6'  x 
2-0'  x  7'  •  Ffeijijency  setection  m^  by  eitoer  a  puil  to  ground 
m  to  supply  -  $69  J5  with  B  K-1  eiem^its. 

PE-2   TwD-Tone  Sequential  Encmler  for  paging  •  Tmtd  cali 
unft  •  Me^ures  1 25  1 2  0' n  65  •  S49  J5  wrth2K^2eteniBnts. 


SD-1    Iwo'Tofie  Sajiiential  DeoKter  •  f reqyericj  range  ^ 
ffi8.5- 2109.4 Hi  •  Measures  12' 1 1B7'x .B5^  •  Mooaitoy 
milptit  for  hum  rel^.  latched  output  tor  call  tight  and  recefver 
mulmg  btiitt-ifl  *  SS9,35  with  2  k-Z  eiements 

TE*t2    %etve-Tone  Sub- Audible  m  Bum-Fone  Encacief • 
Ffeqi^ncy  range  is  67  0  263  0 Hi sidhaiMlibte  orlSSQ- 4200  Hz 
bursHone  •  Measures  4  25'  x  2  5'  ili"  •  S79.S5  i^ith 
12  K-1  efeftiefits. 

ST-1   B*if st-Tofie  Encoder  •  Measures  %KS't  .5 '  plus 
K-1  measuiemenis  •  Ffequency  rmge  is  W50'4200  Hz  • 
S29  J5  with  K-1  ilem^. 
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426  West  Ta(  t  A  ven  ue.  Orange.  CA  92667 
(SOO)  654-0547,  CaJitomia  residents  use:  (714>  988-3021 


/Vllcrocomputer 
Interfacing 


Christopher  A.  Titus 
David  G.  Larser} 
Peter  R.  Rorry 
Jonathan  A.  Titus 

In  the  September  column,  we 
described  several  different 
seven-segment  display  inter- 
faces as  well  as  programs  that 
can  be  used  to  display  informa- 
tion on  these  displays.  Here  we 
shall  describe  the  hardware  and 
software  required  so  that  infor- 
mation can  be  entered  into  a 
microcomputer  using  a  key- 
board. There  are  a  number  of 
other  general-purpose  devices 
that  can  also  be  used  to  enter 
information  into  a  microcom- 
puter, including  thumbwheel 
switches,  analog-to-digital  con- 
verters, thermostatic  switches, 
and  pressure  switches.  Of  all 
the  different  input  devices, 
keyboards  are  probably  the 
most  popular,  simply  because 
they  are  the  most  general-pur- 
pose input  devices. 

There  are  basically  two  types 
of  keyboards  that  are  used  with 
microcomputers:  hardware-en- 
coded and  scanned.  A  hard- 
ware-encoded keyboard,  re- 
gardless of  the  type  of  keys 
used  (metallic  contact.  Hall  ef- 
fect, capacitive),  produces  a 
unique  code  for  each  key.  The 
code  produced  by  each  key  may 
be  ASCII.  EBCDIC,  binary,  or 


BCD.  The  encoder  section  of 
the  keyboard  also  produces 
some  sort  of  strobe  pulse,  or 
logic  level  change,  to  indicate 
that  a  key  is  pressed. 

Owing  to  recent  advances  in 
integrated  circuit  technology, 
the  encoding  logic  may  not  only 
produce  a  unique  key  code,  but 
may  also  transmit  the  code  as 
an  asynchronous  serial  char- 
acter. A  number  of  integrated 
circuits  that  can  be  used  to  en- 
code individual  key  closures  in- 
clude the  AY-5-3600  (General  In- 
strument Corporation),  the 
fVIM74C922  and  MM74C923  (Na- 
tional Semiconductor  Corpora- 
tion), and  the  8279  (Intel  Cor- 
poration), A  typical  hardware- 
encoded  keyboard  interface  is 
shown  in  Fig.  1.  Because  the 
hardware  in  the  keyt)oard  al- 
ready encodes  the  key  closures. 
the  software  required  to  sense  a 
key  closure  and  input  a  key 
code  is  very  simple  (see  Fig.  2). 

The  first  instruction  in  Fig.  2 
Inputs  the  strobe  line,  or  flag,  of 
the  keyboard  into  the  8080's  A 
register.  If  the  flag  is  a  logic 
zero,  then  no  key  in  the  key- 
board is  pressed.  If  the  flag  is  a 
logic  one,  then  a  key  is  pressed. 
The  ANI  instruction  sets  all  the 
bits  in  the  A  register  to  a  logic 
zero  with  the  exception  of  bit 
DO,  which  represents  the  state 
of  the  keyboard's  flag.  If  the  flag 


IN  000 


DATA 

mm 


DATA 


Fig.  1,  A  simple  hardware-encoded  (ASCIt)  keyboard  interface. 


/THIS    SUBROUTl^JE    S&JSES    A   KEY    CLOSURE   O^J    A^J 
/ASCII    KEVbOARD   fCiD    THETJ     l.-^PUTS    THE    EIGHT-BIT 
/PARALLEL    ASCII    KEY    CODE- 


KEYIN* 
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/riPUT    THE    DATA    WORD    THAT    COMTAIMS 

/THE    STATUS    BIT    FOR    THE    ASCII    KEYBOARD 

/SAVE  O^LY    THE    STATUS    BIT    FOR 

/THE   KEYBOARD 

/JUIP    BACK    TO    KKYIM    IF   THE    STATUS    blT 

/IS    ZERO-r     BECAUSE  MO    KEY    IS    PRESSED 


/A   KEY    IS    PRESSED* 
/ASCII     CODE    I'JTO    A 
/SET    THE    PARITY    BIT 
/A   LOGIC    ZERO 
/A>JD    TH&4     RETUR>>    TO 


SO    Ii^iPUT    THE 


TO 


THE   CALLfJG    PROG  RAH 


is  a  logic  zero  (no  key  Is 
pressed),  the  A  register  will  con- 
tain zero  as  a  result  of  the  ANI 
Instruction  and  the  JZ  (jump  on 
zero)  instruction  to  KEYIN  will 
be  executed.  When  a  key  is 
pressed,  bit  DO  of  the  A  register 
will  be  a  logic  one  after  the  first 
IN  instruction  is  executed.  As  a 
result  of  the  ANI  instruction,  the 
JZ  to  KEYI N  will  no  longer  be  ex- 
ecuted. Instead,  the  second  IN 
Instruction  will  t>e  executed, 
which  will  cause  the  code  for 
the  key  that  is  pressed  to  be 
read  into  the  A  register.  This  in- 
struction afso  causes  the  key- 
board's flag  to  be  cleared.  The 
keyboard  flag  must  be  cleared 
before  the  8080  calls  the  KEYIN 
subroutine  again,  so  that  the 
8080  does  not  sense  that  the 
same  key  is  pressed.  Remem- 
ber, the  key  has  only  been 
pressed  once.  After  the  key 
code  is  input,  the  second  ANI  in- 
struction sets  the  parity  bit  (D7) 
of  the  code  to  a  logic  zero.  This 
means  that  the  programs  that 
call  KEYIN  can  be  used  with 
keyboards  that  generate  odd 
parity,  even  parity,  or  no  parity. 
Another  type  of  keyboard  that 
is  often  used  with  microcom- 
puters is  a  scanned  keyboard. 
This  type  of  keyt>oard,  like  a 
multiplexed  display,  requires 
very  little  interface  hardware 
but  requires  a  large  amount  of 
software.  Typically,  scanned 
keyboards  are  used  in  calcu- 
lators, microwave  ovens,  single- 
board  microcomputers,  and 
low-cost  microcomputer-based 
games.  The  interface  for  a 
16-key  keyboard,  arranged  as 
four  columns  of  four  keys,  Is 
shown  in  Fig.  3.  The  software 
that  causes  the  8080  to  scan  the 
keyboard  and  generate  a  unique 
code  for  each  key  is  listed  in 
Fig.  4.  This  software  has  to  per- 
form many  of  the  functions  that 
were  previously  performed  by 
the  hardware-encoding  logic. 
For  instance,  the  software  must 
(1)  sense  a  key  closure*  (2)  de- 
bounce  the  key  closure,  (3) 
determine  which  key  is  pressed, 
(4)  generate  a  unique  key  code 
for  the  key  that  is  pressed.  (5) 
wait  for  the  key  to  t^e  released, 


D9 

DATA      02 

BUS       Dl 
DO 


and  (6)  debounce  the  key  open- 
ing. 

To  detect  if  a  key  In  the 
keyboard  is  pressed,  the  8080 
outputs  a  logic  zero  to  one  of 
the  columns  of  keys  and  a  logic 
one  to  the  remaining  columns. 
If  one  of  the  keys  in  the  column 
that  is  being  "driven"  by  the 
logic  zero  is  pressed,  the  8080 
will  input  a  logic  zero  and  three 
logic  ones  into  the  A  register.  If 
no  keys  in  the  column  t)eing 
driven  by  the  logic  zero  are 
pressed,  the  8080  will  input  four 
logic  ones.  If  this  occurs,  the 
8080  will  test  another  column  of 
keys  with  a  logic  zero. 

At  the  beginning  of  KEYSCN 
in  Fig.  4,  the  D  register  Is  loaded 
with  three,  the  code  for  the  first 
key  closure  that  can  be  detect- 
ed. The  B  register  is  loaded  with 
11111110  (octal  376,  hex  FE),  the 
first  test  pattern  that  will  be  out- 
put to  the  scanned  keyboard. 
The  test  pattern  is  then  moved 
to  the  A  register  where  it  is  out- 
put to  the  keyboard-  The  same 
test  pattern  is  then  rotated  once 
to  the  left,  and  the  result, 
11111101,  is  saved  in  the  B 
register.  The  8080  then  inputs 
the  row  data  of  the  keyboard 
and  sets  bits  D7-D4  of  the  A 
register  to  zero  (ANI  017).  If  no 
key  in  column  A  is  pressed  (keys 
3, 7, 11,  or  15),  the  A  register  will 
contain  017.  If  one  of  the  keys  in 
column  A  is  pressed,  the  A 
register  will  not  contain  017. 
Therefore,  the  JNZ  to  NXTKEY 
will  be  executed  if  one  of  the 
keys  in  the  A  column  is  pressed. 
If  no  key  In  this  column  Is 
pressed,  the  8080  executes  the 
DCRD  instruction,  causing  the 
content  of  the  D  register  to  be 
decremented  from  three  to  two. 
Since  this  value  Is  not  equal  to 
377,  the  8080  jumps  back  to 
NXTGRP,  so  that  the  B  column 
of  the  keyboard  can  be  tested. 
Remember,  the  B  register  al- 
ready contains  the  test  pattern 
required  to  test  this  column  of 
keys. 

If  a  key  in  the  A  column  Is 
pressed  (3,  7,11,  or  15),  the  8080 
calls  the  DELAY  subroutine  at 

Continued  on  page  193 
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Fig.  2.  A  simple  ASCII  keyboard  input  subroutine. 
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Fig.  3.  The  interface  for  a  4  x  4  matrix  keyboard. 
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FE/iTmUNGTm 


A  NEW  DIMENSION 


TERMINAL  FOR  CWM^TTY 


ja;  jymyjv^ar^y.- 


C   S.  #   :*   r'.    A    A-    V   t   tC:rt^ 


'ATU-6U0Q 


if<ll.l|iilH\WlU 


>rtitr*Hit 


■•<3l|* 


^S*4 


ATR-6800  comes  ^"FULLYLOADED^'  with  all  options 
Direct  hook-up  to  your  Transceiver       Nothing  else  to  buy 


AFSK  Generator  with  progtammable  MARK /SPACE 
Computer  enhanced  dual  rone  demodulator 
Atidio-visMl  toiling  aids  pltis^Gope  output 
Automatic  Response  (WRU) 
10  programmable  message  mempttes 
%  programmabie  SELCAL  memories 
Non^volatile  (battery  backup)  memory 
2Q00  character  text  buffer 
Split  Screen  -  Type  &  Edit  while  receiving 
Black  or  white;  Normal  or  Zoom  display 


•  Real  time  clock 

•  Auto  Ident  for  CW/RTTY 

•  iWorse  l-l99WpM 

•  Baudot  60,  6C  75,  100,  130  WPM 

•  ASCKl iO-4800  baud;  Upper  &  lower  case 

•  Printer-Speed  Co nvciter  output 

•  Ca$setfe  *'Brag  Tape* *  record/play  interface 

•  Computer  mode  (M6802)  4K  byte  RAM 

•  Full  / half  Dupkx  Computer  Terminal  Mode 

•  16  I/O  lines  for  external  control 


^s^^-.-. 


f^MSS 


Pius  much^  much  more  .  .  * 

ATR-68Q0  video  terminai  with  built-in  AFSK  modem 
and  nine  inch  video  monitor.        Amateur  net  $1895* 

Ask  your  dealer  or  call  for  additional  information . 


Prices  subject  to  change 


mCROlOG 

CORPOnATION 


4  Professional  Drive  —  Suite  119 
Gaithersburg,  Marytand  20760 
Telephone  (301)948-5307 


ConfesJs 


Bobmt  Baker  WB2QFE 
75  Windsor  Dr. 

Atco  NJ  Q8004 

S  CONTiKEKT  WORLD  RTTY 

CHAMPIONSHIP 
19791930 

Sponsored  by  lATG-Radio- 
communieslicmft 

lATG'Radtocommunlcdttons 
and  CD  Publications,  In  contin* 
nation  of  their  more  ihan  10 
years  of  activity  promoting  the 
most  advanced  radki  ainateur 
techniques,  have  decided  to 
^Xinsor  a  new  seffes  of  cofi- 
fmts  for  teieiypers  o^  all  caf\* 
tinents. 

The  purpose  of  th«  contests 
rs  not  only  to  increase  interest 
among  radio  amateurs  for  the 
radtotetetype*  byt  also  to  pro^ 
mote  interest  in  long-range  con- 
tacts, that  is,  to  stress  intercon- 
tinental conUcts  rather  than 
domestic  and  Intracontinenla! 
contacts  as  fn  previous  con- 
tests. 

For  this  purpose,  lATG  and 
CD  have  organized  the  foilow* 
ing  three  contests:  Australia- 
Oceania  and  Asia  RTTY  Flash 
Contest — 3^4  Navemt>er  1979; 
North  and  Scuth  American 
RTTY  Flash  Contest— 19^20 
January  198Q;  Europe  and 
Alfica  RTTY  Giant  Flash  Con- 
test—W10  March  1980. 

For  each  of  the  three  con- 
tests, there  wilt  be  a  general 
winner  plus  a  winner  from  each 
of  the  two  conMnents  involved. 

Separate  standings  for  each 
continent  plus  a  general  stand* 
Ing  for  each  contest  will  be  pub- 
lished in  CO  EfetUonica  Mag- 
uzim  and  other  magazines  and 
points  wilt  bB  awarded  as  fol- 
lows: 


a)  For  contest  winners:  first 
place— 50  points,  second  place 
— 46  points,  third  place-^ 
43  points,  fourth  place  — 
41  points*  fifth  place  — 
40  pomts,  etc.,  44th  place*-l 
point 

b)  For  continental  winners 
(&g,,  AustraliaOceania  and  Asia 
in  the  first  contest):  first 
place— 25  points,  second  place 
—22  points,  third  place 
—20  points,  fourth  place- 
ts points,  fifth  place — 17  points^ 
etc^  2lst  place— 1  pofnt 

Startdtngs  are  jndependent, 
that  13,  continental  winners  can 
also  te  general  winners. 

At  the  end  of  th€  three  con- 
testSt  continental  and  general 
standing  points  will  t»  totaled 
and  a  World  Champion  of  the  5 
Cantinents  will  be  declared  ac- 
cording to  the  new  final  stand- 
ing obtained. 

Grand  prizes,  as  usual,  are  re- 
served for  the  four  first  place 
winners.  Consolation  prises 
along  with  medals  and  cer- 
tificates will  also  be  awarded* 

AUSTRALlA-CCEANfA   AND 
ASIA  RTTY  FLASH  CONTEST 

Cacttest  periods: 
Oeoo  to  1800  GMT  November  3 
oaoo  lo  1800  Giyrr  November  4 
This  contest  is  sponsored  by 
lATG-RadEOcommunications  to 
increase  interest  in  intercon* 
tinental  communications.  Ex- 
perience gained  from  this  con- 
teat  will  be  incorporated  Into 
the  organization  of  future  con- 
tests. All  suggestions  and  con- 
structive criticism  are  welcome. 
The  DXCC  list  will  be  used  ex- 
cept that  the  VE/VO.  W^K.  VK, 
PY,  LU,  J  A,  and  UAO/9  call  areas 
will  be  considered  as  separate 


Nov  3-4 

Calendar 

ARRL  Sweepsfekes— CW 

RSI^B7MHzCW 

Australia-Oceania  and  Asia  RTTY  Flash 

Nov  10*11 

CO- WE  Contest 

iPA  Contest 

Delaware  Q50  Party 

Novtl 

OK  OX  Contest 

Nov17  te 

ARRL  Sweepstakes— Phone 

Austrian  160  CW  Contest 

Nov  24 

OAFG  Short  Contest— SW 

Nov  24^25 

CO  Worldwide  DX  Contest~CW 

Nov  25 

OAFG  Short  Contest— VHF 

Dec  1^2 

AHRL  tiO  Meter  Centest 

TOPS  CW  Contest 

North  Carolina  QSO  Party 

Connecticut  QSOPerty 

Dec  e-9 

ARRll  0  Meter  Contest 

Dec  22-23 

Teenage  Radio  Sprint 

JenS-e 

OSL  Eichange  Contest 

ian  19-20 

Honh  and  South  Amenca  R  ll  r  hiasn 

Feb  2-3 

South  Carolina  QSO  Party 

Mar  9-10 

Europe  and  Ainca  1^1  i  lYUianthtash 

Resulls 


RESULTS  OF  THE  9TH 

WORLDWIDE  SSTV 

CONTEST  1979 

Sponsor:  lATG- Radio^ 

comunicadoni 


DSMSEEP 

2IWB90GS 

3M9VMV 

4)ldPCB 

S)W6WDL 

8)HA6JI 

7)G3WW 

ajHAlZH 

g)HASKBM 

10)I4LRH 

SWL 

1|Tonfi22erLuc 
^  Haitfl  Schalk 


32.032 
31.360 
30.&88 
26^418 
25^74 
21,216 
18,800 
18,224 
14.952 
14,608 


1,722 
378 


countries.  Use  all  amateur 
t>ands  fiom  80  to  10  meters.  Op- 
erating classes  include  smgie* 
or  multi-operator,  single  trans- 
mitter,  and  SWLs, 
EXCHANGE  MESSAGE: 

R5T,  number  of  the  QSO,  and 
continent, 
SCORiNG: 

Score  1  point  per  60-  or 
40-metef  QSO.  2  points  per 
20*meter  QSO,  S  points  per 
1&>nneterOSO,and  12  points  per 
10*meter  QSO.  No  points  or 
multipliers  for  contacts  with 
one*s  own  country.  Only  2x 
RTTY  QSOs  are  valid.  Each  sta- 
tion may  be  contacted  only 
once  on  any  band;  additional 
contacts  may  be  made  with  the 
same  station  it  a  different  band 
Is  used.  MulllpliGrs  are  given  for 
countries  and  continents,  A 
multiplier  is  given  for  each 
country  worked  on  20-10 
meiers.  No  multipliers  for  80-40 
meters,  A  separate  muiliplier 
may  be  claimed  for  the  same 
country  it  a  diflerent  band  is 
used  (maA.  ot  3  times).  Only 
countries  which  appear  in  at 
least  5  other  fogs  wilt  be  valid  ^ 
multipliers.  One's  own  country 
Is  not  valid  as  a  multiplier.  The 
continents  are  valid  as 
multipliers;  tor  contacts  with 
Europe  and/or  Africa,  the 
sender  and  the  receiver  wtli 
each  be  assigned  lOO  points  as 
multiplier,  50  points  will  be 
assigned  for  each  of  the  remain- 
ing continents  contacted.  An 
additional  100  points  will  be 
given  for  each  contact  with 
AustraHa-Oceanra  and/or  Asia 
on  15  or  10  meters.  Total  points 
times  total  number  of  countries 
times  total  continent  points 
plus  total  AustraNa-Oceania 
and  Asia  station  points  equals 
total  score.  Atso,  there  are  two 
promotional  periods  Included  in 
the  contest:  Saturday,  Novem- 
ber 3,  between  1300  and  1400 
GMT«  and  Sunday,  November  4, 
between  1600  and  1700  GMT' 


Slalions operating  from  NA.  SA, 
EU.  and  AF  contacting 
Ausualia-Oceanja  andfor  Asia 
during  these  hours  wilt  doubie 
their  points  for  these  periods. 

HTTYers  entering  logs  In  the 
contest  who  have  not  par* 
ticipated  fn  previous  contests 
will  receive  an  additional  bonus 
of  5%  of  their  final  score.  Win* 
ners  of  previous  RTTY  Cham- 
pionships will  receive  10%  of 
the  total  fmal  score;  there  is  an 
8%  handicap  of  the  total  final 
score  for  the  winner  of  one  or 
more  previous  RTTY  contests. 
This  contest  is  also  open  to 
RTTY  SWLs  with  the  same  scor* 
ing. 
ENTmES^^ 

Use  one  log  for  each  band. 
{jogs  must  contain  date/time  in 
GMT,  call  sign.  RST,  QSO 
number,  continent  sent  and  re* 
cerved,  country,  and  oontlr^enl 
multipUers,  points,  and  finaf 
score,  m  onler  to  qualify,  all 
logs  must  be  received  not  later 
than  December  15th,  Send  all 
logs  to:  Prof.  Franco  Fanti,  Via 
A,  Oailolio  n  19, 40139  Bologna, 
Italy.  Grand  prizes  are  reserved 
for  the  four  first  place  winners. 
Consolation  prizes  along  with 
medais  and  certificates  wilt 
also  be  awarded.  Logs  with 
compiling  errors  which  exceed 
10%  of  the  final  score  will  be  en* 
clud^  from  the  final  standing 
and  will  receive/serve  only  as 
check  logs.  Logs  will  not  be 
returned, 

REMEMBER:  this  contest  is 
vaHd  towards  the  f'mat  star^ding 
of  the  5  Continent  World  Cham- 
pionship Iff 

IPA  CONTEST 
Contest  Periods: 
Saturday,  November  10 
0800  to  1000  GMT 
1400  to  1700  GMT 
1800  to  20O0  GMT 
Sunday,  November  11 
0800  to  1000  GMT 
1400  to  1700  GMT 
1800  to  2000  GMT 
The    IntemaMonal    PoMce 
Association  Radio  Ctub— Sec^ 
tlon  Francalse  (IPARC)  has  or^ 
ganized  a  contest  which  will  en- 
able participants  to  work  the 
Sherlock   Holmes  Award.  The 
contest   is  open  to  all   radio 
amateurs  and  SWLs.  General 
call  is  "CO  iPA,"  Non-members 
may  contact  only  members* 
EXCHANGE: 

Non^nembers  send  RSOland 
aerial  number.  Members  send 
IPA,  RSfT).  ahd  serial  number. 
SCORiNG: 

Every  completed  QSO  counts 
2  points  on  80  and  40  meters,  4 
points  on  20, 1S»  Of  10  meters. 
Staicns  may  be  worked  once 
per  band.  Cross-mode  and 
cross-band  contacts  are  not 
valid.  Multiplier  is  the  nOmberof 
IPA  countries  worked  per  band* 
Final  score  then  is  iha  total 
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MFJ  SUPER 

CW/SSB 
FILTERS 


MFJ-721  SUPER  SELECTOR  CW/SSB  FILTER 

gives  80  Hz  BW,  steep  SSB  skirts,  noise  limiting. 

CW  Rlter  gives  80  Hz  BW.  No  ringing.  8 
poles  give  super  steep  skirts  (60  dS  down  one 
octave  from  center  freq.  of  750  Hz).  No  tunable 
fitter  can  match  performance.  BW:  80,  110, 
150,  180  Hz.  Reduces  noise  up  to  15  dB. 

SSB  Filter  improves  readability.  Reduces 
splatter,  hiss,  static,  noise,  hum.  IC  active  filter 
has  375  Hz  highpass  cutoff;  2.5,  2.0,  1.5  KHz 
(36  dB/octave)  lowpass  cutoffs. 

Works  wfth  any  rig.  AM,  SSB,  CW.  Plugs  into 
phone  jack.  2  watts  for  speaker.  Inputs  for  2 
rigs.  Speaker  and  phone  jacks.  Phones  disable 
speaker,  OFF  bypasses  filter.  9-18  VDC,  300 
ma.  10x2x6  in.  Optional  AC  adapter.  $7.95. 

Switchable  noise  Jimiter  for  impulse  noise; 
trough  clipper  removes  background  noise. 

Simulated  stereo  for  CW  lets  ears,  brain  re- 
ject QRM.  Yet,  hear  off  frequency  calls. 


$44 


95 


an'\%^ 


THIS  NEW  MFJ  720  DELUXE  SUPER  CW  FIL- 
TER gives  you  80  Hz  BW  that  is  60  dB  down 
one  octave  from  center  frequency.  8  poles  give 
super  steep  skirts  with  no  ringing  for  razor 
sharp  selectivity  that  no  tunable  filter  can  match. 

Bandwidths:  80,  110.  180  Hz,  Center  freq.: 
750  Hz.  Up  to  1 5  dB  noise  reduction. 

Noise  limiter.  Plugs  In  phone  jack.  2  watts 
for  speaker.  2x4x6  inches.  Requires  9  18  VDC, 
300  ma.  Optional  AC  adapter,  $7.95. 


THE  CWF-2BX  SUPER  CW  RLTER  AND  SBF- 

2BX  SSB  RLTER  are  same  as  in  the  MFJ  721, 
less  speaker  amplifier,  noise  limiter.  Plus  in  rig 
to  drive  phones  or  connect  between  audio  stage 
for  speaker  operation.  9  V  battery.  2x3x4  in. 

Try  it,  ff  not  delighted  return  within  30  days 
for  refund  (less  shipping).  One  year  unconditional 
guarantee.  Order  today.  Call  toll-free  800-647- 
1800,  charge  VISA.  MC,  Or  mail  check,  money 
order.  Add  $3.00  shipping.  i^M52 


CALL  TOLL  FREE  .. .    800-647-1800 


For  technical  information,  order/repair  status,  in 
Miss.,  outside  continental  USA.  call  601  -323-5869. 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE,  MS  39762 


Govt.  SURPLUS 

ELECTRONIC 
EQUIPMENT 


New  rTEMS  .  .  .  New  BARGAINS! 


fD££    UPON    REQUEST! 

"^^^      Send  today  for  FREE  copy  of 
NEW  CATALOG  WS-79  -  and  Supplement! 

Address   Depl.    73    •    Phone:   419/227-6573 


1016  E.  EUREKA  *  Box  1105  -  LIMA,  OHIO  *  45B02 


1 -805-485-0942 


VINEYARD  AMATEUR  RADIO 


We   sell   Ten-Tec,   Alda,    SST.   Wilson, 
Lunar,  Mirage,  and  many  others  for  less. 

•  INTRODUCING* 

The  RM-101  and  TS-820  rcvr  mod  kit 

If  you  own  a  YAESU  FT-101  Series 
Transceiver  or  a  Kenwood  TS-820,  the 
"RM"  series  mod  kits  will  greatly  improve 
AGC  characteristics  and  signal-to-noise 
ratio,  as  well  as  reduce  strong  signal 
overload  and  internal  noise. 

Best  of  all  at  $14.95,  the  "RM"  Series 
Kit  is  an  excellent  investment  in  Improved 
receiver  performance. 

Drop  us  a  card  or  call  for  our  tow  prices 
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Vineyard  Amateur  Radio 

4407  Vineyard  Rd. 
Oxnard,  CA  93030 


V)$A 


SCAIUNERS*SCANNERS*SCANNERS 


YOU'VE  SEEN  THE  REST,  NOW  BUY  THE  BEST 

HAM  SCAN-2 

Kenwood  74O0A,  KDK  2015R,  KDK  20 16 A,  Pace 
Cofnm  11,  Midland  13-510,  HW'2036,  othors 

•  Fsaturas  ons  chnnnet  of  memory,  without  neod 
of  resetting  die  la  to  zeros  ee  required  by  others. 

•  Unit  mounts  totally  inside  of  rig,  no  external 
boxes. 

•  Scanning  rate  200  kHz  nom,  not  50  kHz,  with  • 
3  second  pause  on  alt  active  channels  before 
resuming  scan. 

•  Mike-mounted  switch  p^rovides  3  functions: 
scan  start/stop,  remote  frequency  increment- 
ing, and  transmit  interlocking  when  in  active 
scan  mode* 

•  Totally  assemblad  and  tasted  S59.95  S1.50 
shp. 

Order  HAM  SCAAI-2  and  please  specify  type  of  rig 
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P.O.  BOX  636 

STERLING  HTS.  Ml  4B078 

Phone  Orders  Call:  [313]  286-4B36 


All  Bands 
Preamplifier 


*  Improved  reception.  For 
receivers  and  transceivers. 

*  Continuously  tuneable  1.8-54 
MHz.  Covers  all  amateur 
bands  160  to  6  meters;  all 
shortwave  broadcast  bands. 

*  Low  noise  figure.  Up  to  20  db 
gain.  Reduces  image  and 
spurious  response. 

Here  is  an  exciting  new  device 
to  Improve  your  reception  on  all 
bands  1 .8  to  54  MHz.  It  gives  up 
to  20  db  extra  gain  and  the  low 
noise  figure  of  a  dual  gate  FET 
to  pep  up  your  noisy  receiver  or 
transceiver.  And  it  adds  a  high 
Q  tuned  circuit  to  give  improved 
overload  capability  and  Image 
reduction.  Makes  that  tired  old 
rig  come  to  life  again.  Even 
helps  new  models  dig  into  weak 
signal  territory. 

Works  with  all  transceivers  up 
to  350  watts  input  power.  A 
unique  and  improved  circuit 
automatically  bypasses  the  pre- 
amplifier when  the  transceiver 
transmits. 

A  built-in  117  volt  AC  supply 
and  a  connecting  coaxial  cable 
for  the  transceiver  are  included. 


Order  yours  now!  Price  $89.50 
plus  $3.00  shipping/handling 
U.S.  Si  Canada.  Calif,  residents 
add  sales  tax. 


Palomar 


Box  455.  Escondido.  CA.  92025 
Phone:  (7141  747-3343 


1^  Reader  Service— see  page  243 
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Neiv  Products 


R£V}EW  OF  MAGGIORE  COR 
IDENTIFIER 

Everybody  wants  to  build  a 
repeater,  it  would  seem.  Many 
groups  are  stopped  by  the  high 
cost  of  a  ''store-bought'' 
machine  and  are  unable  to  han* 
die  the  task  of  designing  the 
necessary  logic  for  the  iden- 
tifier and  COR  circyits.  if  you  fit 
this  category,  however,  take 
heart,  I  was  asked  to  do  a  review 
of  the  Maggiore  COR  identifier, 
and  since  i  have  designed  units 
for  a  competitor,  it  was  felt  that 
1  would  understand  the  unit  and 
be  abie  to  appraise  it  in  a  knowi- 
edgeabie  manner.  Before  i  get 
into  the  detaiis  of  this  unit,  iet 
me  say  this:  If  you  are  wanting 
to  buiid  a  repeater  J  take  a  look 
at  this  unit. 

When  looking  at  the  board, 
the  first  thing  that  you  wiii 
notice  is  the  diode  matrix 
located  at  one  end.  The  board 
given  to  me  to  test  had  68 
diodes  installed.  My  first 
thought  was,  'Who  wants  to 
figure  out  and  stuff  all  of  those 
diodes?''  My  next  thought  was, 
'Thts  unit  comes  wired  and 
tested  and  diodes  are  a  sure 
and  safe  way  to  program  an  ID/' 
Upon  closer  examination,  i 
found  that  the  ID  may  be  set  tor 
a  short  ID  and  the  whoie  matrix 
does  not  have  to  be  scanned, 
which  is  a  nice  feature. 

Another  nice  thing  about  this 
unit  is  the  provision  for  running 
a  backup  battery.  If  primary 
power  falls  and  the  repeater  is 
running  on  battery,  this  unit  pro- 
duces a  distmctive  beep  to  sig- 
nal the  user  that  the  repeater  is 
on  battery. 

Interfacing  this  circuit  to 
other  circuitry  should  be  a  snap, 
because  three  inputs  are  provid- 


ed  for  squelch  information.  One 
looks  for  a  high4o4ow  logic 
change,  one  looks  for  low-to- 
high  logic  change,  and  finally 
another  looks  for  a  small  volt- 
age change  in  the  noise  am- 
pi i tier  of  the  receiver.  It  would 
seem  to  me  that  this  covers  just 
about  every  possible  need  that 
might  arise  in  building  your 
repeater. 

The  COR  also  provides  a 
choice  between  an  adjustable 
time-deiay  drop  or  an  instant 
drop  with  the  drop  of  the  re- 
ceived carrier.  This  COR^ID  cir- 
cuit also  has  a  built-in  timer  for 
the  ID  circuit.  Assuming  the  re- 
peater has  been  sitting  unused 
and  somebody  keys  it,  the  ID 
will  cycle  once  and  the  timer 
will  trigger,  Until  the  timer  times 
out,  the  repeater  will  not  ID 
again.  This  is  a  good  way  of  do- 
ing the  ID  time  as  the  repeater 
will  only  ID  while  the  repeater  is 
In  use.  If  the  repeater  has  IDed 
and  activity  stops,  the  repeater 
will  not  ID  at  the  end  of  the  time 
cycle  as  the  trigger  that  keys 
the  I D  after  the  timeout  is  the  re- 
ceived carrier  and  that  is  not 
present  since  activity  has 
stopped.  The  ID  circuit  pro- 
duces an  audio  tone  to  go 
directly  into  the  transmitter  and 
has  plenty  of  drive  even  to  drive 
a  small  loudspeaker. 

This  circuit  has  another  nice 
feature  in  that  one  of  the  option 
modes  is  a  ''beacon'*  mode,  in 
this  mode,  the  unit  will  produce 
a  tone  with  regular  IDs.  This  fea- 
ture makes  this  unit  good  for 
the  person  who  wants  a  beacon 
and  might  not  even  be  inter- 
ested in  a  repeater, 

I  did  find  a  couple  of  things 
that  I  did  not  care  for,  but  they 
are  minor.  One  is  the  optional 


beep.  I  like  the  idea  of  the  beep, 
but  on  this  unit  it  occurs  the  in- 
stant the  COR  goes,  which  says 
that  it  is  right  on  the  end  of  the 
squelch  tail.  In  talking  to  the 
people  at  Maggiore,  I  am  totd 
there  is  an  option  on  a  separate 
PC  board  that  can  be  added  to 
allow  an  adjustable  delay  be- 
fore the  beep,  but  I  am  sure  this 
Is  not  a  problem  to  lose  any 
steep  over. 

Another  thing  I  noticed  was 
the  timeout  function,  tt  is  ad- 
justable and  can  be  disabled,  of 
course,  but  when  it  times  out, 
the  repeater  drops.  It  can  be  In 
the  middle  of  an  ID  or  anything 
else.  The  repeater  wouJd  drop 
off  the  air.  If  the  offending  car- 
rier clears,  there  is  no  way  for 
the  other  users  to  know,  except 
to  give  a  kerchunck  to  see  if  the 
repeater  responds. 

One  very  nice  feature  of  this 
circuit  is  the  output  key.  It  is  a 
relay  so  that  there  should  be  no 
problems  with  interfacing  to 
anything. 

In  way  of  summation,  let  me 
state  that  I  rate  this  Maggiore 
COR  Identifier  quite  high.  The 
design  is  straightforward;  the 
PC  board  is  doubte-sided  and  of 
the  hightest  quality.  The  com- 
ponents are  of  high  quality  and 
are  common  parts.  The  circuit 
has  a  built-in  connector  so  that 
it  can  be  plugged  in  and  out  as 
necessary.  And  last  but  far  from 
least,  the  unit  comes  wiredt 
tested,  and  programmed,  I  say 
that  for  the  money^  it's  hard  to 
go  wrong  on  this  deal* 

Maggiore  Electronics  Labora- 
tory, 845  Westtown  Road,  West 
Ctie$ter  PA  19380;  (215H36^ 
6051  Reader  service  number 
M36. 

C.  W.  Andreasen  N6WA 
Van  Nuys  CA 

KANTRONICS*  GENERAL 
COMBO 

Kantronics'  General  Combo 
Is  a  complete,  carefully-orga- 


nized program  with  the  upgrad- 
ing amateur  in  mind. 

The  Ger?efa/-C/ass  Amateur 
Ucense  Study  Guide,  SAMS 
#2iei7,  by  W(&XI,  explains  radio 
circuits  In  an  easy-to-under- 
stand  style.  The  primary  pur- 
pose of  the  text  is  to  assist  the 
prospective  General  in  obtain- 
ing the  General  class  license. 

A  second  purpose  of  the  text 
is  to  provide  not  only  memor- 
izable  intormatton  for  the  exam, 
but  also  usable  knowledge  on 
electronics  and  practical  radio 
circuits.  The  author's  point  of 
view  is  that  an  understanding  of 
the  material  can  then  lead  to  a 
more  detailed  study  of  elec- 
tronics later  and  to  a  greater  en- 
joyment of  our  hobby,  amateur 
radio. 

Each  chapter  begms  with  in- 
troductory material  and  builds 
on  this  matenal  \o  form  more 
general  concepts.  The  text  ex- 
plains  the  test,  amateur  regula- 
tions, radio-wave  propagation, 
practical  radio  circuits,  modula- 
tion characteristics,  and 
transmissjon  lines.  Throughout 
each  chapter,  sample  exam 
questions  test  your  understand- 
ing of  the  material  and  prepare 
you  for  the  FCC  exam. 

The  General  Cassette  Tapes 
discuss  rules,  regulations,  and 
radio  theory  in  an  interview  for- 
mat. The  QSO  Tape  simulates 
exam-like  '*on-the-air"  code 
transmissions,  it  progresses; 
from  7V^  to  15  wpm.  Text  key 
and  practice  exams  are  in- 
cluded. These  test  your  pro- 
ficiency in  copying  the  content 
of  the  message  and  prepare  you 
for  the  new  FCC  code  test  for- 
mat. Kantronics,  tnc^,  1202  B. 
23rd Street,  Lawrence  KS B$044; 
(913^842-7745. 

PERSONAL  USE  REPORT— 

THE  BEARCAT  BC-250 

SCANNER 

In  the  not-too-distant  past,  a 
great  pastime  was  listening  to: 


-1 


COR  Identt'ffer  from  Maggiore. 


New  study  guide  from  Kantronics. 
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WHEN  QUALITY  COUNTS 


COUNT  ON  OPTOELECTRONICS  FOR  STATE-OF-THE-ART, 

TOP  QUALITY  FREQUENCY  COUNTERS  AT  PACE  SETTING  PRICES 


NEW  Model  K-7000  [Kit]     7  Digits    550  MHz     $  79.95 
NEW  IVIodel  7010  9  Digits    600  IVIHz     $145.00 

NEW  iVIodel  8010  9  Digits     1  GHz  $325.00 


Note-  Model  K-7000  is  available  "KIT  FORM"  on!/,  other  models  factory  assembled  only.  Model  K-7000 
requires  #AC-70  Adapter  ($4.95)  for  115VAC  Operation,  AC  Adapters  are  included  with  the  ottier  models.  See 
chart  below  for  NI-CAD  Battery  Pack  Option,  etc. 

ALL  MODELS  HAVE  MANY  STANDARD  QUALITY  FEATURES  INCLUDING: 

ANODiZED  ALUI\/IINUIVI  CASES  •  PROVIDING  RF  SHIELDiNG 
•     1  MEG  AND  50  OHM  INPUTS  -  WITH  EXCELLENT  SENSITIVITY 

•     AUTO  DECIMAL  PLACEMENT  AT  Hz  AND  MHz 

•     AC-DC  or  NI-CAD  BATTERY  PORTABLE  OPERATION 


•     FULL  YEAR  100%  GUARANTEE  [PARTS  ONLY  ON  K-7000  KIT] 
•     NBS  TRACEABLE  CALIBRATION 


•     MADE  IN  U.S.A. 


•     COMPACT  SIZES: 


8010     =     3"  H  X  7V2"  W  X  6V2"  D 


K-7000/7010   =   1%"  H  X  4V4"  W  x  5V4"  D 


.  n  n  n  n  n  n  n  n 
»  V.  u  ' J  u  u  U  iJ.  U 


7010/7010.1 
600  MHz 
9  DIGITS 


'     'J     u 


n    n    n    n 
u ,  u    u    u 


=i^a!'ft|:l=l:|;il=#%:: 


8010/8010.1 
1  GHz 

9  DIGITS 


IQDDOD  D 


O^TOf  LtCTRONJCS.  JNC 


K-7000  KIT 

550  MHz 

$79.95 


MODEL 


S 

PRICE 


RANGE 
10Hz  to 


LED 
DtQITS 


SENSITIVITY 

50  OHM  INPUT 
25-250  MHzl  25<M50  MHij  460  MHz-TQHz 


Kl-Z  INPUT 

10Hz  -  80  MHz 


GATE 
TIMES 


RESOLUTION 


12  MHz 


60  MHz 


MAX  FHEO 


TCXO  TIME  BASE 


2O*-40'C 


FREQ. 


EXT 
CLOCK 
INPUT 


NI-CAD 
BATT 
PACK 


K-7000 
kll 


79  95 


550  MHz 


5-20  mV 


10-30  mV 


20-50  mV 
to  550  MHz 


1-10  mV 


(2).  1,1  SEC 


10  Hz 


10  Hz 


100  Hz 
550  MHz 


1.6  PPM 


5.24288 
MHz 


NO 


YES 
OPTION 

$15. 


7010 
•  7010.1 


145.00 
225.00 


600  MHz 


5-20  mV 


10-30  mV 


20-40  mV 
to  600  MHz 


1-10  mV 


(3).  1.1, 10  see 


.1H2 


1   Hi 


10  Hz 
6O0  MHz 


t  PPM 
0.1  PPM 


10  MHz 


YES 

OPTION 
$25. 


YES 
OPTION 

$15. 


8010 
8010.1 


325.00 
405.00 


1  GHz 


MO  mV 


5-20mV 


10-35  mV 


1-10  mV 


(8) -01 -20  SEC 


,1  Hz 


1  Hz 


10  Hz 
1  GHz 


1   PPM 
0.1   PPM 


10  MHz 


YES 
STD 


Has  precision  (0.1PPM)  TXCO  Time  Base 

Enjoy  the  great  looks  and  ruggedness  of  the  RF  shielded  metal  case.  Discover  unsurpassed  quality  throughout  for  years  of 
trouble  free  operation.  Call  or  write  for  additional  information  or  quick  delivery  of  your  order. 


^ELECTRONICS,  INC. 


►'OS 


5821  N.E.  14th  Avenue.  Fort  Lauderdale,  Florida  33334 


PHONE  ORDERS 
(305)771-2050 


master  cftarge 


TERMS  Orders  to  U.S.  and  Canada,  add  5^o  for  shipping,  handling  and  insurance,  lo  a  maxinuini  qI  S10  00  All  ofliei  (uders  add  ]0% 

CO  D  collection   fee  $1,00  Order^-  under  Si5  00  add  extra  S1  00  handling  Regular  checks  must  clear  before  order  is  shipped    Flonda  residents  add  ^-'.  sates  tax 
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police  calls  on  about  1700  kHz, 
jiiSt  above  the  standard  AM 
broadcast  band.  I  can  remenrt- 
ber  tuning  the  beautifully-cab- 
ineted  Zenith  thai  stood  in  our 
living  room  and  feeiing  the  ex- 
cHement  as  dispatchers  s©nl 
cars  to  various  incidenis, 

in  the  quest  for  more  chan- 
nels and  better  communica- 
tions, the  poMce  (and  other 
emergency  services)  have 
moved  to  the  VHF  and  UHF 
spectrums.  Public  Safety  Radio, 
as  it  is  called,  stiii  has  police 
and  firefighters,  news  reporters, 
radioletephonecallSt  aif  rescue, 
6-men,  weather  forecasts,  and 
(yst  about  any  other  safety  ser- 
vice that  you  might  imagine. 
The  frequencies  may  be  differ- 
ent, but  the  e^ecitement  is  still 
there,  and  scanning  monitor  re- 
ceivers have  become  the  hot^ 
test  item  in  consumer  elec- 
tronics since  calculators. 

Several  generations  of  prod- 
uct development  have  yielded 
the  Bearcat  BC-250  scanner  by 
Eiectra.  Whan  I  saw  the  specs 
of  this  programmable  scanner,  I 
had  to  have  one.  After  using  it 
for  a  few  months,  l  feel  that  It  is 
a  complete  listening  post  in  one 
package. 

This  mlcroprocessor^con- 
trolfed  scanner  needs  no 
crystals  for  any  of  Its  50  syn- 
thesized channels;  frequencies 
are  entered  directly  by  a  simple 
numerical  keyboard.  An  11-digit 
LED  readout  displays  fre* 
quencVi  channel  number,  and 


The  Bearcat  BC250  scanner, 

function  in  large  bold  digits. 

Any  frequency  in  the  five 
bands  (32-50  MHz,  146-174  MHz, 
420-450  MHz,  450470  MHz,  and 
470-512  MHz)  can  be  entered  on 
any  channel.  Bearcat  auto- 
matically retunes  the  front  end 
for  optimum  sensitivity  at  any 
frequency,  including  the 
2-meter  and  450-MHz  FM  bands. 
The  50  channels  are  arranged  in 
five  groups  or  banks  of  10  each. 
Each  bank  can  be  selected  to 
scan  qr  bypass.  This  allows  you, 
for  instance,  to  put  the  police  on 
bank  1 ,  fire  on  bank  2,  and  so  on. 
My  favorite  local  repeaters  are 
on  banks  3  and  4.  If  there  are  no 
QSOs  that  interest  me,  I  just 
push  a  button  and  bypass  those 
banks. 

Momentary  power  outages  or 
moving  the  radio  to  another 
room  pose  no  problems  for  the 
BC-250.  All  frequencies  are 
stored  In  a  non-volatile  memory 
that  requires  no  battery.  If 
power  Is  lost,  the  scanner  stilt 
retains  all  frequencies. 

The  Bearcat  80250  has  a 
unique  search  function  to  find 
those  hidden  or  secret  chan^ 
nels.  Just  enter  an  upper  and  a 
lower  frequency  limit  and  the 
BC-250  wilt  check  all  channels 
between  the  limits.  Active  fre- 
quencies can  then  be  read  out 
on  the  display  or  entered  into 
one  of  the  50  regular  channels. 
It's  great  for  finding  those 
"secret*'  repeater  inputs  or 
special  channels  used  by  the 
local  poltoe> 


A  special  64*channel  memory 
Is  set  aside  for  use  with  the 
search  function.  In  the  search/ 
store  mode^  the  Bearcat  BC-250 
will  search  between  the  limits 
and  automatically  store  the  fre- 
quencies of  up  to  54  active 
channels.  These  can  later  be  re- 
called on  the  display  and/or 
entered  into  any  of  the  50 
regular  channels.  The  special 
memory  also  can  be  used  to 
store  frequencies  to  be  by- 
passed during  the  regular 
search  mode. 

I  hate  to  miss  any  action  on 
the  local  "DX  tip-off"  frequency^ 
so  I  program  it  on  channel  one. 
Priority  listening  Is  a  selectable 
feature  of  the  BC-250  that 
allows  me  to  hear  channel  1 
whenever  It  becomes  active,  re- 
gardless of  any  other  signals  or 
functions.  This  is  automatically 
done  by  momentarily  sampling 
channel  1  and,  if  active,  switch^ 
Ing  to  that  channel 

A  two-second  delay  can  t>e 
selected  on  any  channel  This 
delays  the  start  of  scanning 
long  enough  to  allow  a  reply  to 
be  heard  on  simplex  channels. 
When  things  get  boring  on  any 
channel,  a  lockout  can  be  pro- 
grammed. The  BG-250  will  then 
skip  over  that  channel  when 
scanning. 

My  favorite  function  available 
on  the  Bearcat  BC'250  is  the 
auxiliary  control.  This  allows 
selective  control  of  accessories 
connected  to  terminals  on  the 
rear  of  the  scanner.  L  use  the 


auxiliary  control  to  record  the 
paramedic  channels  on  a  bat- 
tery-operated tape  recorder 
while  Vm  not  at  home.  When  i 
am  at  home  and  not  in  the 
shack,  a  Sonalert  triggered  by 
channel  1  lets  me  know  that  the 
DX  net  is  active. 

The  Bearcat  BC'250  Is,  of 
course,  100%  solid  state.  Most 
of  the  functions  are  controlled 
by  seven  custom-designed  IDs. 
It  has  a  sensitivity  (12  dB 
SINAD)  of  .4  microvolts  VHF 
and  ,6  microvolts  UHF,  Dual 
power  supplies  allow  operation 
on  117  V  ac  or  12  V  dc.  There  are 
external  antenna  and  speaker 
jacks  on  the  rear,  and  the  scan- 
ner comes  with  power  cords 
and  a  mobile  mounling  bracket. 
Useful  even  when  not  scanning, 
the  BG-250  also  functions  as  a 
highly-accurate  digital  clock, 
displaying  time  to  the  second. 
The  darn  thing's  so  exciting,  my 
CW  Is  getting  a  little  rusty. 

Eie€tra   Company,   PO  Box 

29243,   Cumberland  IN  46229. 

Reader  service  number  E40* 

James  E,  Arconati  K9FBJ 

Crave  Coeur  MO 

MORSE  CODE  PROGRAM 
AVAILABLE  FOR  THE  TRS8Q 

Cost  Effective  Computer  Ser- 
vices announces  the  AMCT-60j 
a  program  for  the  TRS-80  to 
teach  and  build  proficiency  in 
feceiving  Morse  code.  AMCT-80 
(Automatic  Morse  Code 
Teacher}  is  the  only  Morse  code 
program  available  that  will  auto- 
matically speed  up  or  slow 
down  depending  on  thd 
student's  proficiency  in  re^ 
celving  code.  Among  the  many 
options  is  the  ability  to  receive 
in  single  or  group  character 
mode.  Written  in  machine 
language,  AMCT^O  Is  available 
for  Level  1  and  Level  2  TRS-80, 
Cost  Effective  Computer  Ser^ 
vices,  728  S.  Wth  St,  Suite  #2, 
Grand  Junction  CO  8150t. 
Reader  sen/ice  number  01 24. 

NEW  MULTI  PURPOSE 
TERMINATION  WATTMETER 

A  new-concept  series  of 
10/50/250'Watt  to  100^500/ 
2500-Watt  Rf  Absorption  Walt- 
meters^Line  Terminations  with 
convenience  features  suggest- 
ed by  communications  users 
has  been  designed  by  Bird  Elec- 
tronics Corporation.  The  eight 
new  models  are  direct-reading 
termination  instruments  for  ser- 
vicing 50'Ohm  communications 
systems  and  for  maintaining 
them  at  peak  operation. 

The  new  TERMALINE^^'  watt* 
meters  feature  three  power 
ranges  selected  by  switch.  This 
flexibUity;  without  the  need  to 
transfer  the  crystal  diode,  frees 
one  hand  for  equipment  fine- 
tuning  or  troubleshooting.  The 
new  series  6730  wattmeters  can 
be  checked  and  calibrated  in 
the  field  to  a  known  standard. 
Frequency  coverage  has  been 
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AT  LAST!!! 


AN  ALL  NEW 


MICROCOMPUTER  MAGAZINE 

FOR  THE  TRS-80* 


T.M. 


microcomputing 


Subscribe  today  and  take  advantage  of  this  super  charter  member  offer  ...  1  2  months  of 
80  MICROCOMPUTINC  for  $  I  2  .  .  .  (that's  half  the  newsstand  price)  PLUS,  if  you  subscribe 
now,  we  will  send  you  FREE  OF  CHARGE  a  giant  book  of  80  PROGRAMS  for  the  TRS-SO*. 

SO  MICROCOMPUTING  is  the  only  major  publication  that  addresses  your  TRS-80*  directly.  This 
magazine  contains  a  wealth  of  information  designed  to  appeal  to  every  owner  of  the  TRS-80*, 
from  business,  personal,  and  educational  software  to  upgrading  your  system  .  .  .  from  reviews 
of  new  products  to  new  languages  .  .  .  from  text  editing  to  music  and  more!  You1l  stay  on  top 
with  this  encyclopedia  of  information  as  the  market — and  the  world — opens  up  to  the  TRS-80* . 

Utilize  your  TRS-80*  to  its  fullest  potential  .  .  .  Subscribe  today  by  sending  in  the  coupon 
below  or  the  attached  postage-paid  card  and  enjoy  a  Charter  Subscription  to  this  unique  and  in- 
formative magazine, 

'(TRS-80  IS  a  trademark  of  the  Tandy  Corporation.) 


n  Yesi  Sign  me  on  as  a  Charter  Subscriber  to  80  Microcom- 
purlng  for  $12  (half  the  newsstand  price)  and  send  me  your 
giant  book  of  80  Microcomputing  programs — FREE! 

D  12  issucs-^SIZ         ^    36  issues— $36 
n  Payment  enclosed         i_j  Please  bill  me 
D  Bill  my:         Lj  Master  Charge         l_j  Visa 

Credit    cardi  _^ . 

Exp     date 

Name 


Signature 


Address 
City . 


State 


Zip 


n  Yes!  Sign  me  on  as  a  Charter  Subscriber  to  80  Microcom- 
puting for  $12  (half  the  newsstand  price)  and  send  me  your 
giant  book  of  80  Microcomputing  programs — FREE! 

C  I  2  issues— $  12         D  36  issues— $36 
n  Payment  enclosed         T    Please  biU  me 
n  Bill  my:         Li  Master  Charge         Li  Vi 


Credit    cardf 
Exp.   date 

Name   


Signature 


Canada:  $  I  2  per  year  US,  funds  only.  Please  add  $2  per  year 
for  Canadian  currency.  All  foreign  subscriptions  $26  one  year 
only,  payable  in  U.S.  currency. 


so 


mcnsoampuong! 


SNN2 


Subscription  Dept 


Box  981    •   Farmingdale  NY     I  1737 


Address 
City 


State 


Zip 


Canada;  $  I  2  per  year  U.S.  funds  only.  Please  add  $2  per  year 
for  Canadian  currency.  All  foreign  subscriptions  $26  one  year 
only,  payable  in  U.S.  currency. 


'SO 


SNN2 


Subscription  Dept     •   Box  98t    •   Farmingdale  NY     U737 


TERM  A  UN  E"^'    Wattmeter,  model  6736,  50/250/1000  Watts. 


extended  and  the  use  of  Schot- 
tky  diodes  increases  long-term 
reliabiHty. 

Wattmeter  and  load  sections 
are  Joined  with  tlie  patented 
quicli-Ghange  QC  feature,  wiiich 
allows  easy  separation.  The 
load  resistor  can  then  serve  as 
an  independent  termination. 

The  eight  models  have  full- 
scale  power  values  of  250^  500, 
1000,  1200,  and  2500  Watts  and 
frequency  coverage  of  25  to 
1000  MHz  or  1.5  to  35  MHz.  Vswr 
of  the  terminating  loads  is  less 
than  1,15  from  dc  to  1000  MHz. 
The  new  series  joins  estab- 
lished TERMALINE  Wattmeters 
with  scales  from  2  Watts  to  150 
Watts.  Available  from  Bird  Efec* 
tronics  Corporation,  30303 
Aurora  Road,  Ctevefand  (Solon) 
OH  44139;  {216}'248-1200, 
Reader  service  number  BIO, 


NEW  UHF  TRANSMITTING 

CONVERTER  FROM 

HAMTRONICS 

Hamtronics,  Inc.,  has  done  it 
again!  In  the  tradition  of  other 
fine  products,  they  have  a  new 
UHF  transmitting  converter, 
and  just  in  time  to  gear  up  for 
the  new  OSCAR  Phase  II L  De* 
signed  to  convert  26-30  MHz  to 


435-437  MHz  or  432-434  MHz, 
the  new  model  SV4  requires  1 
mW  to  1/2  W  of  drive  to  give  1  W 
PEP  output  on  SSB  or  up  to  1  1/2 
W  on  CW  or  FM.  If  you  have  one 
of  the  older  10m  exciters  which 
doesnl  have  a  low  power  trans- 
verter  output,  don't  worry,  be- 
cause instructions  with  the  XV4 
tell  you  how  to  make  a  simple 
attenuator.  The  best  thing 
about  the  XV4  is  the  price — it 
posts  much  less  than  other 
types  of  equipment  which  have 
been  available  untH  now.  Even 
adding  an  LP  A  4-10  10-Watt 
linear  power  amplifier,  a  C432 
UHF  receiving  converter,  or  a 
01 44  VH  F  receiving  converter  to 
the  system,  you  stii!  save  a 
bundle  of  money!  The  XV^  has 
an  oscillator  output  to  be  used 
with  a  receiving  converter  if  you 
like  to  transceive.  it  also  has 
two  osciHators,  so  it  is  easy  to 
change  frequency  ranges  with- 
out returning.  For  those  who 
have  a  2-meter  muitlmode  rig, 
an  XV28  adapter  is  available  to 
allow  ihe  XV4  transmitting  con* 
verter  to  operate  with  a  2-meter 
input  sjgnaL 

For  more  information,  call  or 
write  tor  free  catalog  on  these 
and  other  VHF  and  UHF  Kits,  in* 
eluding   preamps,   converters. 
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The  XV4  tr^nsmittirig  converter  from  Hamtronics. 


FM  transmitters,  and  receivers. 
Hamtronfcs,  tnc,  65F  Moat  Rd., 
Htfton  NY  14468;  (71 6)-392-9430. 

Reader  service  number  HIS. 

A  REVIEW  OF  THE  ATLAS 
TX410 

Cute  little  box!  That  was  my 
first  impresssion  as  I  sat  down 
before  the  dark  grey  and  black 
cabinet.  I  had  come  into 
Georgetown  Communications 
only  to  browse^  with  not  a 
thought  of  spending  a  dime, 
even  less  of  falling  in  love.  A 
very  impressive  price,  indeed, 
but  was  it  a  receiver  or  a  trans- 
mitter? 

'4t's  both/'  a  voice  behind  ma 
said,  Carl  N4AA,  the  owner, 
handed  me  a  key  and  told  me  to 
take  it  for  a  spin. 

You  see,  the  Atlas  RX-110S  is 
Atlas's  hot  new  allband  re- 
ceiver, and  with  the  addition  of 
the TX-1 10  transmitting  module, 
it's  an  ail^solld-state  SSB  and 
CW  transceiving  package. 

Weil,  OK,  let's  see  what  it'll 
do  on  the  oval  track.  Ah,  a 
CQ,,.WB2XXX  DE  N4KJ  . . . 
Hey,  instant  repiy,  and  a  589  to 
boot!  Semi-automatic  break-in 
keying,  SOaHz  CW  filter,  and 
built-in  sidetone— not  bad  at 
alH 

When  I  finished  with  the  QSO, 
I  asked  Carl  for  a  mike  and 
quickly  switched  to  20  SSB.  A 
W7  answered  my  GQ,  but  a  bit 
high  In  frequency;  no  problem^ 
the  RX*1 1 0S  is  equipped  with  re- 
ceiver incremental  tuning.  I'm 
impressed  . . .  Til  drive  it  home. 

In  the  shack,  I  gave  the  little 
box  a  real  operator's  shake- 
down- The  transmitter  runs  20 
Watts  input  or,  with  the  high 
power  module  added,  a  fuU  250 
Watts  is  possible.  The  output  is 
broadbanded,  which  requires 
no  tuning,  and  It's  fed  to  the 
antenna  via  an  SO-239  connec- 
tor (not  a  cheap  phono  piug)^  In 
addition  to  the  relative  output 
meter  on  the  front  panel,  there's 
provision  to  monitor  current  to 
the  solid-state  final  ampMfler, 
There's  plenty  of  mike  gain,  and 
audio  quality  is  excellent.  The 
CW  note  is  likewise  "clickfess" 
and  chirp-free. 

As  1  mentioned  before,  this  Is 
a  transmitting  module;  certain 
stages  of  the  RX-110S  are  re- 
quired  to  make  a  complete 
transmitter.  All  connections  for 
this  are  supplied  through  a 
12-pln  connector  plug. 

Jarring  the  receiver  around,  1 
found  the  mechanical  stability 
excellent.  Drift  also  is  weU 
within  the  600-Hz  figure  as 
quoted  in  the  manufacturer's 
specifications.  The  tuning  dial 
reads  to  5  kHz  with  1-kHz  marks 
on  the  tuning  knob  skirt.  The 
handy  RIT  control  1  mentioned 
tunes  up  and  down  5  kHz  from 
the  transmit  frequency.  When  I 
switched  the  SOO-Hz  filter  on  a 
CW  signal,  a  clean  note  with  lit* 
tie  ringing  was  realized.  The  re- 


ceiver uses  no  rf  stage,  but 
behold  the  .25  microvolts  for  a 
10-dB  S  -i-N/N  sensitivity  figure. 
Seiectivity  on  SSB  Is  2.7  KHz  at  6 
dB  down  with  a  2.2  shape  factor, 
provided  by  a  6-pole  crystal  lad- 
der filter.  Image  f ejection  is  bet- 
ter than  60  dB.  There^s  also 
plenty  of  audio— 2  Watts  into 
the  internal  3-inch  speaker* 
Dynamic  range  is  rated  at  a  ter- 
rific 80  dB  above  a  noise  floor  of 
130  dB,  On-the-air  tuning  is 
smooth,  and  with  no  backlash 
you  get  the  feeling  of  operating 
a  much  more  expensive  rig.  Key 
down,  the  low-power  trans- 
mitter draws  about  2  Amps,  or 
16  Amps  with  the  high-power 
module  addition,  I  used  my 
home-brew  supply,  but  Atlas 
makes  a  nice  matching  supply 
along  with  many  other  acces- 
sories. A  bracket  and  hardware 
are  supplied  to  join  the  receiver 
to  the  transmiltmg  module, 
making  a  great  compact  sta- 
tion. 

I  travel  quite  a  bit,  so  the 
Attas  will  be  a  nice  traveling 
companion.  Hours  of  operating 
pleasure  are  ahead  from  my 
new-found  friend.  So,  congratu- 
lations, Atlas!  A  cute  little  rigl 

Atlas  Radio,  Inc.,  417  V/a  Del 
Monte,  Oceanside  CA  92054; 
(714}-433'19B3.  Reader  service 
number  A16. 

Jerry  Robinson  III  N4KJ 
Ashevtile  NC 

Mao  USER  REPORT 

The  Macrotronlcs  M80  ham 
interface  for  the  Radio  Shack 
TRS-80  computer  includes  an 
interface  board  and  software 
for  RTTY  and  CW  operation.  The 
hardware  employs  one  board 
which  provides  access  to  the 
computer  through  the  expan- 
sion port  (an  expansion  inter- 
face IS  not  required).  On  and  off 
pulses  generated  by  the  com- 
puter can  be  coupled  by  a  relay 
with  normally-open  or  normally- 
closed  contacts  (or  an  acces- 
sory optolsolator  for  keying 
RTTY  loops),  a  PNP  transistor, 
or  an  NPN  transistor.  These  op- 
tions  permit  keying  of  virtually 
any  transmitter  for  CW  or  FSK 
or  the  RS-232  input  of  a  TTY 
AFSK  system.  For  receiving  CW 
or  TTY,  the  board  transfers 
pulses  to  the  expansion  port  of 
the  computer.  This  can  be  ac- 
complished by  providing  the 
board  with  receiver  audio  which 
is  detected  by  a  phase  locked 
loop  or  by  connecting  the 
RS  232  leads  of  a  demodulator 
to  the  board.  With  the  optional 
optoisolator,  the  board  can  be 
keyed  directly  by  the  TTY  foop 
supply. 

The  software  includes- 
machine-language  routines  for 
CW  and  TTY  encoding  and  de- 
coding and  a  BASIC  program 
for  running  the  system.  The  in- 
struction  manual  supplied  with 

Cominued  on  page  t99 
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VaiOPROCESSOR  CONTROLLED 
SYNTHESIZED  HANDIE 


Id  Connector 


Sc)utricn  L-unuul 


Audio  Gain  Control 


Condenser  Mike 


5-Dtgit  LED  Readoul 


Keyboard  Entry 


Clear  Busy  Auto  Scan  S-'^'  *oi 


Repeater /Sjmpiei^^  0^•sel  Switch 


Remote  Speaker 'Mike  input 


CKanriel  Busy  Lamp 


Transmit  Indicator 


Keyboard  Lock 


Display  On/Off 


5  KHz  Up 


The  Yaesu  FT-ZOTR  ^nthesized  Handle 
has  all  the  features  fou  could  want  In  a  wery  compact  package 


144-148  MHz  Range 
10  KHz  Steps 

3  Watts  Output 

4  Memories  plus  Programmable  Offset 
Priority  Channel 

Memory  and  Band  Auto  Scan 
Optional  Equipment: 


Keyboard  Encoded  Frequency  Entry 

2  Tone  (Touchtone®  )  Input  from  Keyboard 

Keyboard  Lock  guards  against  accidental 

frequency  change 

Odd  Splits  Can  Be  Programmed  from  Keyboard 

Automatic  Battery  Saver  Feature  for  LED  Display 

Rubber  Flex  Antenna 


Tone  Squelch,  Speaker/ Mike,  Nicads,  Battery  Charger 


Kiffnci 


Prtce  And  SpecrhcalJons  Sut^ect  To 
Change  Wjthout  Notice  Or  Obligation 
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YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave..  Paramount.  CA  90723  •  (213)  633-4007 


New  Rig  for  10  FM 

-a  review  of  the  Comtronix  FM80 


Dave  Ingr&m  K4TWJ 
Easiw&od  Viihge  1201  South 
Mte.  //,  Box  499 
Birmingham  At  352 tO 

An  exciting  new  frontier 
in  amateur  com- 
munications is  presently 
being  pioneered  on  the 
high  end  of  10  meters,  and 
this  field  promises  to  gain 
widespread  acceptance  in 
the  near  future.  Channel- 
ized FM  operations  similar 
to  those  presently  enjoyed 
on  2-meter  FM  are  produc- 
ing worldwide  communica- 
tions for  amateurs  using 
small,  low-power  trans- 
ceivers. DX  propagation  on 
10  meters  is  on  the  up- 
swing, and  this  condition 
shows  no  sign  of  diminish- 
ing in  the  near  future. 
Meanwhile,  10  meter 
FMers  are  having  the  time 
of  their  lives  working  the 
world  on  this  fascinating 
high'frequency  band. 

Although  10  FM  sup- 
ports a  substartttal  amount 
of  activity  each  weekday. 


this  band  becomes  an  ab- 
solute blowout  of  fun  and 
pleasure  every  weekend. 
This  super-excitement 
usually  begins  around  mid- 
day Fridays  and  continues 
full  blast  until  the  band 
drops  out  Sunday  eve- 
nings. During  these  perh 
ods,  stations  in  all  areas  of 
the  world  frequent  the  In- 
ternationally popular  fre- 
quencies of  29,600  kHz  or 
29,620  kHz  as  activity 
booms  and  QSOs  flourish. 
On  numerous  occasions, 
the  DX  activity  on  10  FM 
resembles  a  gigantic  2- 
meter  band  opening  with 
station  signals  stacking  5  or 
6  layers  deep. 

Until  recent  times,  most 
of  the  equipment  used  on 
10-meter  FM  consisted  of 
single-frequency  business 
units  which  were  usually 
retuned  for  operation  on 
the  International  Direct 
Frequency  of  29,600  kHz, 
As  activity  has  increased, 
this  "channeF'  has  become 
quite  busy,  and  secondary 
"'channels''    of    29,620, 


m 

The  Comtronix  FMBO  with  matching  microphoiw.  This 
compact  unit  places  the  wide  world  of  10  FM  directly  at 
one's  fingenips. 


29,640,  and  29,680  kHz  are 
also  becoming  popular  In 
order  to  assure  the  accep- 
tance and  future  develop- 
ment of  10  FM,  pioneering 
amateurs  are  now  working 
toward  the  common  goal  of 
distributing  on-the-air  ac- 
tivities throughout  the  high 
end  of  10  meters.  Uiti- 
mately,  this  will  divert  mass 
pileups  from  29,600  kHz 
during  periods  of  intense 
activity.  A  substantia!  num- 
ber of  FM  repeaters  operate 
on  the  high  end  of  10 
meters,  and  their  perfor- 
mance is  fantastic.  Most  of 
these  repeaters  employ  100 
kHz  input/output  spacing, 
so  that  an  input  signal  on 
29,540  kHz  would  output 
on  29,640  kHz. 

Several  areas  of  the 
United  States  enioy  the 
pleasures  of  10-meter- 
linking  with  their  2-meter 
repeaters  to  create  ''super 
machines".  The  Las  Vegas 
machine,  for  example,  per- 
mits HT-equipped  ama- 
teurs to  comrnunicate  with 
others  thousands  of  miles 
away  via  a  2-10-1 0-meter 
link.  An  inestimable 
number  of  individually 
owned  remote  base  units  is 
active  on  10  FM,  and  their 
operators  truly  have  the 
world  at  their  fingertips. 

My  first  10  FM  rig  was  a 
single-f requency  unit 
which  ran  5  Watts  on 
29,600  kHz.  I  recently 
switched  to  the  multi-fre- 
quency Comtronix  FM- 
BO, however,  and  the  re* 
suits  have  been  a  totally 


new  ball  game.  Obviously, 
the  Comtronix  FM  trans- 
ceiver will  prove  to  be  a 

super-innovation  for  10  FM. 

The  Comtronix 

When  UPS  delivered  the 
Comtronix  package,  the 
carrier  dropped  it  approx- 
imately 2  feet  to  the  floor 
(what  else  is  new)!  I  quickly 
unpacked  the  unit  and  car- 
ried it  to  my  car  to  check 
damage.  When  I  connect- 
ed the  FM80  and  switched 
on  power,  stations  in  Mon- 
tana and  Washington  state 
came  booming  through. 
The  FM80  is  definitely  a 
stout-hearted  rig!  A  quick 
check  with  my  trusty  W4 
wattmeter  indicated  10* 
Watts  output,  which  was 
exactly  as  Comtronix  ad- 
vertised. While  mobiling 
home  that  evening,  I 
worked  California,  Ar- 
izona, and  Alabama.  All 
stations  agreed  the  FMBO's 
audio  sounded  very  good 
and  its  signal  strength  was 
quite  ample  (low  power  is 
very  popular  on  10  FM), 

During  the  first  weekend 
I  used  the  Comtronix,  some 
serious  medical  problems 
limited  my  onthe-air 
operations  to  a  total  of  2 
hours —  and  much  of  this 
time  was  interrupted  for 
handling  chores.  I  did, 
however,  manage  approx- 
imately 12  contacts  with  9 
countries  in  four  of  the 
world's  7  continents.  The 
FM80  was  used  barefoot 
during  these  operations, 
and    the    antennas    used 
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were  either  a  Hy-Cain  TH3 
triband  beam  or  Newtron- 
ics  4-BTV  vertical-  One  DX 
contact  was  also  made 
from  my  car  while  using  a 
Hustler  mobile  whip  Need 
I  say  more? 

The  Comtronix  FM80  is  a 
compact  unit  which  oper- 
ates directly  from  an  auto's 
12-volt   battery   or   an   ex- 
ternal  12-volt  power  sup- 
ply. Current  requirements 
are  approximately  350  mA 
during    receive    and    2,2 
Amps    when    the    unit    is 
transmitting  at  high  power. 
Frequency    coverage    is 
28,910  kHz  to  29700  kHz 
in  eighty  10-kHz  channel- 
ized steps.  40  channels  are 
covered  with  a  front-panel 
switch  "in"  (CHA),  and  the 
additional  40  channels  are 
covered  when  this  switch  is 
"out"    (CHB).    FM    opera- 
tions are  not   legally  per- 
mitted on  the  first  9  posi- 
tions   of    CHA    (28,910 
through  29,000  kHz),  so  the 
operator   must    remember 
merely    to    listen    in    this 
range.  10  FM  activity  is  far 
removed   from   this   range 
on    either    CHA    or    CHB, 
however,  so  no  problems 
should    be    encountered. 
Transmission  on  frequency 
positions    6    through    25 
of    CHB    (29,360    through 
29,550  kHz)  should  also  be 
avoided,   as   this   range   is 
used   by  OSCAR   amateur 
satellites.  Considering  that 
the  FM80  is  capable  of  cov- 
ering    part    of    the    73 
10-meter   band   plan  (pro- 
vided the  unit  is  modified 
for    AM    operation),    plus 
receiving  OSCAR  satellite 
signals  (provided  a  simple 
product  detector  and  bfo 
are  added),  I  suspect  mod- 
ification-oriented   ama- 
teurs will  make  a  mad  dive 
for    this    rig.    I'm    already 
thinking  of  ways  to  use  my 
FM80   on   29.150-kHz    me- 
dium-scan TV,  plus  mating 
ft    with    my    similar-sized 
2-meter    rig    for    OSCAR 
mobile  work.   I   have  also 
used   a   2-carrier  operated 
relay    interface    between 
the  FM80  and  my  TR-7600 


for  occasional  remote  base 
functions.  A  scanning 
adapter,  priority  channel, 
and  memory  function  also 
are  being  considered,  and  a 
portable  pack  containing  a 
motorcycle  battery  and 
short  whip  antenna  are 
future  considerations. 

In  addition  to  being  iix\ 
outstanding  performer,  the 
Comtronix  FM80  is  a  beau- 
tifully engineered  and 
packaged  unit.  A  dark 
plastic  sunscreen  on  the 
front  panel's  upper  right 
corner  covers  the  channel 
LED  readout,  illuminated 
S/output  meter,  and  two 
function-monitoring  LEDs. 
One  LED  is  bipolar:  green 
during  receive  and  red  dur- 
ing transmit  The  other  LED 
changes  intensity  accord- 
ing to  audio  input  from  the 
mike  This  feature  is  par- 
ticularly beneficial  since 
FM  signal  amplitudes  do 
not  vary  during  modula- 
tion 

Since  I  also  operate  a 
Yaesu  FT-901  DM  on  10  FM, 
I've  received  numerous  re- 
quests for  a  personal  com- 
parison of  the  Yaesu  and 
the  Comtronix.  Here  is  my 
opinion:  The  Comtronix  is 

broadband  — pretuned  and 
all  solid  state,  whereas  the 
Yaesu  uses  6146s  and  re- 
quires loading.  I  definitely 
prefer  tube  finals  for  low- 
band  DXing  and  SSTV  oper- 
ations, but  the  FMSO's  "ins- 
tant on"  can't  be  beat  for 
FM  activity.  Published 
specs  rate  the  901  DM's  re- 
ceiver more  sensitive  than 
the  FMSO's,  but  I've  found 
performance  of  both  units 
identical,  Yaesu  suggests 
running  the  901  DM  at  20- 
Watts  output  on  10  FM, 
and  I  think  this  is  an  ex- 
cellent idea  Transmitted 
signal  strength  compar- 
isons on  the  901  DM  and 
the  FM80  (10-Watt  mode) 
are  usually  identical.  Fre- 
quency/channel changes 
are  easier  with  the  FM80, 
but  the  901  DM's  memory  is 
great  for  repeater  opera- 
tions. Comtronix  now  has  a 
split-frequency  modifica- 


10  FM  Band  Plan 
29-MHz  simplex  operation  on  repeater  output 

is  OK  if  no  intentional  ORM  is  produced. 
Repeater  Inputs     Direct     Repeater  Outputs 
.520  .570  .620 

.540  -600  .640 

.560  .620  .660 

.580  .640  .680 

.660 
.680 

Table  7.  70  TM  band  plan. 


tion  for  repeater  operation 
and  Cushcraft  just  intro- 
duced a  10m  FM  Ringo. 

In  conclusion,  I  feel  10 
FM  is  a  fantastic  frontier 
and  the  Comtronix  FM80  is 
a  superb  little  rig  The  unit 
is  easy  to  carry,  it's  great 
for  mobile  operations,  and 
it  doesn't  represent  a  life's 
savings  when  gleaming 
under  the  dash  of  an  auto- 
mobile. It  will  never  replace 
my  low-band  all-mode 
transceiver  {FT-901  DM),  but 
it  isn't  intended  for  that  pur- 
pose. The  FMSO's  receiver  is 
double-conversion  with  a 
first  i-f  of  10  7  MHz  and  a 
second  if  of  455  kFiz.  Its 


sensitivity  is  excellent  (.5 
microvolt  for  20  dB  quiet- 
ing; squelch  threshold  also 
at  ,5  microvolt),  and  its 
selectivity  is  quite  ade- 
quate (10  kHz  at  15  dB  and 
20  kHz  at  40  dB)  Ultimate 
image  rejection  is  better 
than  -  60  dB,  and  an  rf  out- 
put filter  is  included  to 
eliminate  spurious  radia- 
tions, 

If  you  would  like  to  re- 
new your  interest  in  ama- 
teur radio  and  enjoy  pio- 
neering a  great  new  fron- 
tier, grab  one  of  these  units 
and  mobile  to  the  nearest 
mountaintop.  It's  a  grand 
experience  ■ 
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ENJOYING 
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FM.a. 

in 

minutes! 


80  Chan. 

10M  transceiver 

complete,  ready-to-operate 

(with  addition  of  12VDC  and  antenna). 


Freq.  synthesized 
(28.9-29.7MHz)  in 
lOKHz  steps. 

10W  power  output. 


Outstanding  receiver 
w/MOSFET  front-end 
and  filter  in  I-F. 

Repeater  off-set 
kit  available. 


Broad  band... no 
tuning  required. 

Write  for  literature 


$269 


Suggested 
price. 
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The  Black  Art 
of  Antenna  Design 

shedding  some  light  on  the  workings 

of  vertical  whips 


The  purpose  of  this  arti- 
cle is  to  correct  some 
widespread  misconceptions 
about  antennas.  These  mis- 
conceptions, as  will  be  ex- 
plained later,  are  not  con- 
fined to  certain  users  of  an- 
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Fig,  1.  (a)  Zepp  aniennB 
with  ieedline.  (b)  Zepp  with 
feedtine  removed,  (c)  The 
one-terminal  impedance. 


tennas,  but  evidentty  ex- 
tend to  some  of  the  manu- 
facturers as  well.  Unfortu- 
nately, there  is  a  widely- 
held  belief  that  antenna 
design  is  a  "black  art/' 
While  1  do  not  wish  to  un- 
der mioe  th^  liyeljhoods  of 
those  well-quanfied  anten- 
na engineers  who  thrive  on 
perpetuating  the  notion 
that  the  operation  of  an  an- 
tenna is  incomprehensible 
to  the  layman,  1  do  feef 
that  some  of  the  secrets 
should  be  revealed  in  the 
interest  of  the  betterment 
of  ham  radio! 

The  Problem 

The  problem  to  be 
treated  in  this  article  is  re- 
lated to  the  way  in  which 
antennas  are  connected  to 
transmission  tines.  We  will 
exclude  from   the  discus- 
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fig.  2.  Current  distribution  on  the  Zepp  antenna. 


sion  microwave  antennas 
such  as  horns  or  slots 
which  are  driven  by  wave- 
guides. Practically  alt 
other  antennas  possess  two 
terminals,  the  points  at 
which  one  can  say  that  the 
transmission  line  tO;  the 
transmitter  or  receiver  is 
connected,  and  the  anten- 
na begins. 

The  problem  arises  from 
what  I  shall  call  the  "one- 
terminal  impedance"  mis- 
conception.  As  a  starting 
point,  let's  take  a  took  at 
an  old  and  time-honored 
antenna,  popular  in  the 
early  days  of  ham  radio, 
known  as  the  "Zepp/'  and 
shown  in  Fig,  l(a}  The 
Zepp  consists  of  a  half- 
wave  wire,  usually  mounted 
horizontally,  driven  at  one 
end  by  a  two-wire  transmis- 
sion fine  The  feedtine  Is 
normaMy  one  quarter-wave- 
length  long,  and  is  usually 
coupled  inductivety  to  a 
tuned  circuit  at  the  driving 
end.  The  antenna  is  said  to 
be  "voltage  fed"  because 
the  extremity  of  a  wire  an- 
tenna is  a  point  of  high 
voltage  and  low  current. 


You  must  surety  agree 
that  terminals  A  and  B  in 
Fig,  1(a)  are  the  input  termi* 
nals  of  the  antenna  be* 
cause  this  is  where  the  two- 
wire  transmission  line  is 
connected.  If  we  concen- 
trate on  the  antenna  alone^ 
we  have  the  situation  por- 
trayed in  Fig.  l{b),  where 
point  B  is  one  end  of  the 
half-wave  antenna,  while 
point  A  is  a  disembodied 
point  hanging  in  the  air. 
What,  then,  is  the  imped  - 
ance  terminating  the  trans- 
mission line?  It  is  evidently 
infinite,  because  an  imped- 
ance is  the  ratio  of  an  ac 
voltage  to  an  ac  current. 
An  ac  voltage,  V^b.  applied 
across  the  two  terminals  of 
an  antenna  should  certain^ 
ly  excite  the  antenna.  If 
such  a  voltage  generator  is 
applied  across  terffiinals  A 
and  B,  as  shown  m  Fig.  1{cl 
no  current  can  flow,  be- 
cause the  same  current 
which  goes  out  of  one  ter- 
minal of  the  generator 
must  come  into  the  other, 
and  in  this  case,  terminal  A 
is  not  connected  to  any- 
thing. But  there  musf  be  a 
finite  current  entering  the 
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antenna  at  the  feed  point, 
or  there  could  be  no  power 
radiated  by  the  antenna! 
Here  lies  the  misconcep- 
tion which  I  have  called 
"one-terminal  impedance." 

This  dilemma  was  known 
to  at  least  some  of  the  ear- 
ly users  of  Zepp  antennas, 
as  can  be  verified  by  study- 
ing technical  literature  on 
the  subject  written  40 
years  ago.  The  truth  of  the 
matter  is  that  the  transmis- 
sion line  must  also  be  a 
part  of  the  antenna. 

Since  the  horizontal  part 
of  the   antenna   is   a   half 
wave  in  length,  there  will 
be  a  standing  wave  of  cur- 
rent along  the  wire  with  a 
magnitude  of  zero  at  the 
far  extremity,  maximum  in 
the  center,  and  small,  but 
finite,  at  the  driven  end  (see 
Fig.  2).  The  magnitude  of 
this  input  current  depends 
on   the    length'to-diameter 
ratio  of  the  wire,  and  will 
be  about  25  percent  of  the 
maximum    current    at    the 
center  for  a  length-to-diam- 
eter ratio  of  100   The  cur- 
rent on   the  transmission 
line   wires    will    be    com* 
posed  of  two  components, 
the  first  of  which  is  the  or- 
dinary   transmission    line 
component  with  equal  and 
opposite   currents   on   the 
two  legs.  This  component 
is  designated  as  It  in  Fig.  2. 
The  second  component  is 
the  antenna  current,  with 
equal  amplitudes  and  equal 
directions   on    both    legs, 
shown   as   1^   in   Fig    2.  At 
point  A,  the  total  current 
must  be  zero.  Thus,  l|  and 
la  must  be  equal  in  ampli- 
tude but  180^  out  of  phase 
to  add  up  to  zero  at  A,  and 
equal  in  amplitude  but  in 
phase  to  add  up  to  the  cur- 
rent entering  the  antenna 
at  point  B.  labeled  lant 

The  transmission  line 
currents  are  produced  by 
the  transmitter,  usually 
through  inductive  coupling 
at  the  input  end  of  the  two- 
wire  fine  The  antenna  cur- 
rent is  in  the  form  of  a 
standing  wave  on  the  an- 
tenna wire,  but  its  distribu- 


tion along  the  feedline  is  in 
some  doubt.  The  electro- 
magnetic field  due  to  the 
transmission  line  currents 
alone  is  localized  in  the 
near  neighborhood  of  the 
feedline,  but  the  field  due 
to  the  antenna  currents  is 
not  so  confined  — m  fact,  it 
produces  substantial  radia- 
tion from  the  feedlrne. 
There  will  be  coupling  by 
this  field  to  nearby  objects 
such  as  to  the  building  rn 
which  the  transmitter  is  lo- 
cated, and  to  any  electrical 
conductors  nearby.  The  in- 
put ond  of  the  feedline  will 
have  inevitable  capacitive 
coupling  to  the  transmitter 
chassis,  and  the  entire 
transmitter  will  be  hot  with 
rf,  along  with  the  house 
wiring.  At  higher  power  lev- 
els, the  operator  may  re- 
ceive rf  burns  when  his  lip 
brushes  up  against  a  metal- 
lic microphone!  Frankly, 
the  old  Zepp  antenna  is  a 
mess! 

All  of  this  is  easily  cor- 
rected by  moving  the  feed- 
line  to  the  center  of  the 
half-wave  dipole,  which  is 
a  point  of  symmetry.  The 
radiating  antenna  currents 
are  now  confined  entirely 
to  the  antenna  and  no  an- 
tenna currents  are  superim- 
posed on  the  transmission 
line  currents.  Note,  how- 
ever, that  this  situation  pre- 
vails only  as  long  as  a  bal- 
anced transmission  line  is 
used  to  feed  the  antenna.  If 
coaxial  cable  is  used,  then 
an  appropriate  "balance- 
to-unbalance"  transform- 
er, or  balun,  must  be  em- 
ployed between  the  coax- 
ial line  and  the  antenna  to 
inhibit  currents  from  flow- 
ing on  the  outside  of  the 
coaxial  cable 

While  the  old  Zepp  an- 
tenna is  rarely  used  today, 
there  are  many  other  an- 
tennas in  common  use 
which  must  be  driven  from 
one  extremity.  These  are 
the  class  of  vertical  whips 
in  which  the  feedpoint  is 
elevated  above  earth 
ground,  highly  popular  for 
base  station  use  in  the  VHF 


and  UHF  bands  in  amateur, 
commercial,  and  marine 
service.  This  class  of  anten- 
nas is  used  in  an  effort  to 
obtain  vertically-polarized 
radiation  which  is  omnidi- 
rectional in  azimuth  Un- 
fortunately, the  one-termi- 
nal impedance  misconcep- 
tion, which  should  have 
been  laid  to  rest  40  years 
ago,  has  reappeared  with  a 
vengeance I 

Antennas  are  commer- 
cially available  from  a 
number  of  different  manu- 
facturers which  consist  of  a 
vertical  whip  extending  up 
from  an  impedance-match- 
ing network  at  the  base, 
which  is  fed  through  a  co- 
axial cable  connector  The 
most  popular  lengths  for 
the  whrp  are  1/4,  1/2,  and 
5/8  wavelength.  If  this  type 
of  antenna  is  used  on  the 
outside  metal  surface  of  an 
automobile,  there  is  no 
problem  One  has  a  kind  of 
highly-unbalanced  dipole, 
one  leg  of  which  is  the 
whip,  the  other  being  the 
outsidp  metal  surface  of 
th(*  car  The  outer  conduc- 
tor of  the  coaxial  cable 
is  electrically  connected 
(either  conductively  or  ca- 
pacitively)  to  the  car  body, 
while  the  center  conductor 
couples  to  the  whip.  The 


BASE    or  WHIP 


ci  it 


COAX    CONNCCTOA 


niHE>» 


—  CO»»    COHHfS'rrm 


coAift4i  reto  L>< 


Fig,  3.  Typical  whip  with 
base  tuner  connected  to  a 
coaxial  line. 


same  magnitude  of  current 
which  enters  the  base  of 
the  whip  must  also  spill  out 
over  the  car  body.  If  the  an- 
tenna is  mounted  at  a  point 
of  symmetry,  ideally  at  the 
center  of  the  rooftop,  cur- 
rent will  flow  radially  out 
from  the  base  of  the  whip. 
as  in  the  case  of  a  vertical 
broadcast  antenna  system 
The  car  top  is  an  elevated 
"ground  plane"  of  finite 
size.  The  radiation  pattern 
will  show  only  minor  varia- 
tions in  azimuth,  but  the 
maximum   radiation  inten- 
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Fig,  4,    Tuners   for  end-driven  whips,  (a)  L-network    (b) 
Tapped  inductor. 
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Fig,  5.  Equivalent  circuits  of  end-driven  whip. 


41 


WHIP 


la 


i-^kfiiiiit  wtfiiita 


^■^^^^•■^■tj^^ 


i-^^v^^d^ 


bl 


.1 


<K- 


»ifaK>f»HO««c 


1 


tPiAMSiiiilrTtn 


fig  6   The  complete  end-driven  whip. 
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fig,  7,  Measured radiaf/on  patterns  showing  re/afive  power 
VS-  verf/ca/  angle:  1.  -*-  hiifi-wave  whip,  no  decoupling.  2. 

—  -»  -  5/8'WBvelength  whip,  no  decoupling.  ?. •  — 

half-wave  whip  with  quarter-wave  decoupting  sleeve,  4. 
' —   reference  half-wave  center-driven  dipole. 


srty  wfll  tvpically  occur  at 
some  vertical  angle  above 
the  horizon.  This  effect  is 
us^ualty  tolerated  a^  the 
price  to  pay  for  the  Simplic- 
ity and  economy  of  the 
simple  vertical  whip  ex- 
tending from  the  car  body. 
fincidentalty,  severe  asym- 
metry in  the  mounting  lo- 
cation of  a  VHF  vehicular 
whip  can  result  in  a  highly- 
irregular  azf  mil  thai  radia- 
tion pattern) 

The  great  one-terminal 
impedance  misconception 
rears  its  head  ^gain  when 
an  automotivt'  type  whip 
antenna  is  connected  to 
the  end  of  a  roaxlal  trans- 
mission  line,  with  the  auto- 
mobile  deleted.  This  situa- 
tion 15  not  imrommon. 
Many  an  amateur  radio  op- 
erator has  bought  an  auto- 
mohtlp  whip  for  home  use, 
stuck  it  out  of  tM  window, 
and  connerted  It  to  his 
2  meter    base    station 


through  a  length  of  irroaxial 
cable.  If  he  could  only  see 
where  the  rf  was  going,  he 
would  be  shocked  I  (At  the 
end  of  this  article  t  will  re- 
veal the  design  of  a  handy 
device  which  actually  can 
make  the  rf  visible!) 

For  ham  use,  degraded 
performance  is  not  usually 
a  critical  matter.  The  user 
may  he  unaware  of  the 
degradation  because  he  is 
still  able  to  work  other  sta* 
tions.  The  user  may  be 
quite  happy.  Unfortunate- 
ly, users  rarely  receive  any 
technical  guidance  from 
either  the  manufacturer  of 
the  antenna  or  the  dealer, 
both  of  whom  are  princi- 
pally concerned  with  sales. 
A  much  more  serious  prob- 
lem arises  when  the  auto- 
mottve-type  whip  antenna 
is  used  in  other  than  ham 
radio  service,  far  example, 
in  the  marine  band  oi  156- 
162  MH?   If  you  happen  to 


live  in  a  coastal  area  where 
large  marinas  are  located, 
(ook  at  the  sailboats  and 
see  how  many  vertical 
whip  antennas  of  the  thin 
wire,  automotive  type  are 
mounted  on  the  mast- 
heads. As  Will  be  explained 
below,  this  type  of  antenna 
system  can  produce  severe 
degradation  of  the  radia- 
tion  pattern,  caused  by  un- 
wanted currents  excited  on 
the  outside  of  the  coax  fine 
as  well  as  on  the  stays, 
shrouds^  and  the  mast  itself 
—  all  functioning  as  long- 
wire  antennas.  The  degra- 
dation in  communications 
performance  could  result 
in  tragedy  because  of  the 
tnabtltty  of  the  boater  to 
summon  help  in  an  emt^r* 
gency  situation.  I  cannot 
believe  that  the  manufac- 
turers and  dealers  of  these 
antennas  are  aware  of  the 
problem;  it  is  much  more 
likely  to  be  a  matter  of  ig- 
norance It  happens  that 
there  do  exist  well-de- 
signed vertically-polarized 
marine  VHF  antennas  on 
the  market,  in  which  the  ra- 
diating element  is  superbly 
decoupled  from  the  coax 
line  and  mounting  struc- 
ture. It  is  unfortunate  that 
in  this  consirmer-oriented 
market,  when  the  sarlboat- 
er  asks  for  a  lightweight 
VHF  antenna,  the  dealer 
happrty  sends  him  off  to  his 
(possible)  doom  with  de- 
graded communications  ca- 
pahilities! 

Returning  to  the  one-ter- 
minal impedance  miscon- 
ception. Fig,  3  portrays  a 
typical  coaxially-driven 
whip  antenna  with  tuner  in 
the  base,  connected  to  a 
coaxial  cable  The  antenna 
might  be  either  a  half-wave 
or  5/8*wavelength  whip 


A  popular  network  for 
impedance-matching  the 
whip  to  the  coax  line  is 
shown  in  Fig,  4(aX  This  is  an 
L*network  in  a  configura- 
tion useful  for  a  load  im- 
pedance whose  resistive 
part  IS  greater  than  50 
Ohms,  as  in  the  case  of 
both  the  1/2-  and  5/8-wave- 


length  whips.  Another  pos- 
sible tuning  network,  using 
a  tapped  inductor,  ts 
shown  in  Fig,  4(b).  Capaci* 
tor  C  in  Fig  4(b)  is  some- 
times deleted,  and  the 
length  of  the  whip  is  made 
variable  in  order  to  gain  an- 
other tuning  parameter. 

We  now  come  to  an- 
other point  about  which  I 
suspect  there  are  miscon- 
ceptions among  many 
amateur  radio  operators. 
This  concerns  the  respec- 
tive roles  of  the  ins/de  and 
the  outside  of  the  coaxial 
line.  The  transmitter  nor- 
mally resides  within  a 
rather  well-shielded  bo?t 
The  signal  generated  by 
the  transmitter  is  conveyed 
within  the  coax  fine  to  the 
feedpoint  of  the  antenna 
before  it  (the  signal) 
emerges  and  frrst  "sees  the 
tight  of  day/'  I  like  to  call 
the  shielded  interior  of  the 
transmitter  and  the  inside 
of  the  coax  cable  out  to  the 
antenna  terminals  the  "In- 
side  world/'  The  "outside 
world"  consists  of  the  whip 
antenna  and  the  outside 
surface  of  the  outer  con- 
ductor of  the  coax  tine! 
This  is  the  point  missed  by 
many  users  of  antennas. 
They  perceive  of  the  coax 
line  purely  as  a  transmis- 
sion tine  connecting  their 
transceiver  to  the  antenna, 
and  fail  to  understand  that 
it  can  also  be  a  part  of  the 
antenna  Please  under* 
stand  that  this  is  pot  a  new 
or  revotutionary  concept, 
but  has  been  well  under- 
stood by  antenna  engi* 
neers  during  at  least  the 
last  35  to  40  years. 

Looking  down  into  the 
coax  line  between  points  A 
and  C"See  Fig.  4(a)  — we 
can  replace  the  "inside 
world"  by  a  voltage 
source,  Vg,  in  series  with  an 
internal  impedance,  Zg. 
This  is  an  application  of 
Thevenin's  theorem— well 
known  to  alt  electrical  en- 
gineers. The  voltage  source 
drives  the  antenna  imped- 
ance, Za,  thfough  the  LC 
network,  as  shown  in  Fig, 
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5(a).  The  circuit  can  be  sim- 
plified by  including  the 
tuner  as  a  part  of  the  effec- 
tive source  impedance, 
looking  back  toward  the 
source  at  terminals  B  and 
C,  as  shown  in  Fig,  5(b).  The 
effect  of  the  tuner  is  to 
modify  the  source  voltage 
to  a  new  value,  Vg',  and  the 
source  impedance  to  Zg'. 
The  tuner  can  properly  be 
considered  to  be  a  part  of 
the  "inside  world."  You 
could  just  as  easily  mount 
the  L  and  C  elements  just 
inside  the  coax  line  as 
shown  in  Fig.  5(c). 

Aha!  We  now  note  that 
the  load  impedance  termi- 
nating the  coax  line  is  con- 
nected across  terminals  B 
and  C-  If  we  disconnect  the 
coax  line  with  its  tuner 
from  the  antenna,  we  are 
left  with  only  one  terminal 
(B),  the  other  terminal  hav- 
ing been  carried  away  with 
the  coax  line!  The  one-ter- 
minal impedance  problem 
has  struck  again. 

We  are  led  to  the  correct 
conclusion  that  the  coax 
line  must  provide  the  other 
''half"  of  the  antenna  An- 
tenna currents  must  be  car- 
ried on  the  outside  of  the 
coax  line.  Unlike  the  open- 
wire  feediine  of  the  Zepp 
antenna,  where  transmis- 
sion-line and  antenna  cur- 
rents were  superimposed, 
the  coax  line  forces  the  an- 
tenna currents  to  be  entire- 
ly on  the  outside  of  the  out- 
er conductor  This  results 
from  the  fact  that  a  coaxial 
line  forces  currents  within 
the  line  to  be  equal  and  op- 
posite on  the  center  con- 
ductor and  inside  wall  of 
the  outer  conductor,  re- 
spectively. The  antenna 
current  is  forced  to  flow  on 
the  outside  surface  of  the 
outer  conductor. 

The  antenna  is  really  a 
horrendous  I  y  unbalanced 
dipole,  as  shown  in  Fig.  6, 
the  two  sides  being  (1)  the 
whip  itself,  and  (2)  the  out- 
side of  the  coax  line  all  the 
way  to  the  transmitter,  the 
outer  box  housing  the 
transmitter,  and,  very  pos- 


sibly, many  other  conduc- 
tors associated  with  the 
system,  such  as  the  micro- 
phone cable,  leads  to  a 
power  supply,  house  wir- 
ing, etc. 

The  magnitude  of  the  an- 
tenna current  at  all  points 
along   the   outside   of   the 
coax  line  is  not  easily  pre- 
dictable. One  can  be  sure 
that  at  the  feed  point  the 
instantaneous   current,    1^, 
entering  the  whip  must  be 
exactly  equal  to  the  anten- 
na current  at  the  extremity 
of  the  outer  conductor  of 
the  coax  line  (see  Fig    6). 
Below  the  feed  point,  the 
current  on  the  outside  of 
the  coax  will  probably  be 
in    the    form    of    standing 
waves  produced  by  reflec- 
tion processes  at  the  bot- 
tom end  of  the  coax-trans- 
mitter system.  At  the  an- 
tenna terminals,  the  stand- 
ing-wave amplitude  on  the 
outside  of  the  coax  could 
produce    a    current    maxi- 
mum  (resonance),   current 
minimum  (anti-resonance), 
or  anywhere  in  between    If 
there    are    many    wave- 
lengths   of    coax    between 
the  transmitter  and  the  an- 
tenna terminals,  there  will 
be  only  a  small  percentage 
difference  in  frequency  be- 
tween resonance  and  anti- 
resonance.    The    degrada- 
tion of  the  radiation   pat- 
tern  is  highest  for  antireso- 
nance    conditions    on    the 
cable,  at  which  time  the  re- 
sulting radiation  pattern  in 
the  vertical  plane  will  be 
broken  up  into  a  mass  of 
lobes.  Additional  degrada- 
tion will  result  from  power 
loss  where  the  coax  line  is 
in  close  proximity  to  lossy 
materials,  such  as  the  wall 
of  a  house,  the  ground,  etc. 
Also,  horizontal  runs  of  the 
coax  between  the  antenna 


and  the  transmitter  will 
radiate  a  component 
which  is  cross-polarized 
with  respect  to  the  radia- 
tion from  the  whip.  » 

If  you  are  skeptical, 
make  up  an  rf  sniffer  like 
the  one  described  at  the 
end  of  the  article,  and  con- 
vince yourself!  Connect  a 
2-meter  band,  automotive 
type  whip  at  the  end  of  a 
length  of  coaxial  cable  of 
arbitrary  length  — 3  feet,  6 
feet,  10  feet —whatever  is 
available.  Connect  the 
other  end  to  your  2-meter 
rig  Ten  Watts  of  output 
power  is  a  satisfactory  lev- 
el for  good  rf  sniffing,  but 
higher  power  produces 
more  spectacular  results. 

First,  while  transmitting 
(on  some  unused  frequen- 
cy!), bring  the  coupling 
loop  of  the  sniffer  up  to- 
ward the  whip.  For  maxi- 
mum coupling,  the  plane 
of  the  loop  should  lie  in  the 
plane  containing  the  whip 
Tune  the  loop  with  an  insu 
lated  tuning  tool  to  obtain 
maximum  brightness  in  the 
indicator  lamp.  You  can 
search  along  the  whip  and 
see  the  standing  wave  of 
current,  since  the  loop  is 
magnetically  coupled  and 
a  point  of  maximum  bright- 
ness means  of  a  point  of 
maximum  current.  Now 
search  with  the  sniffer 
along  the  coax  line  below 
the  antenna.  Provided  that 
your  rig  really  is  putting 
out  the  better  part  of  10 
Watts,  or  more,  the  sniffer 
will  light  up  merrily  along 
the  coax  all  of  the  way 
back  to  the  rig! 

I  have  performed  this 
demonstration  (with  good 
effect)  before  a  number  of 
different  ham  groups.  At 
one  meeting,  I  also  demon- 
strated a  2-meter  model  of 


a  Zepp  antenna,  and 
showed  how  the  feediine 
was  strongly  radiating.  Af- 
ter the  meeting  was  over, 
one  of  the  old-timers  pres- 
ent said  to  me,  "That 
demonstration  of  the  Zepp 
was  like  killing  an  old 
friend!"  I  prefer  to  think 
that  I  was  helping  kill  an 
old   bandit   who   had   been 
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Fig.  9  Current  distribution 
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Fig.  12,  A  coaKiallY-fed, 
sleeve-decoupled  1-1/4- 
wavelength  center-driven 
dipole. 

robbing  the  hams  of  rf  pow- 
er for  years.! 

Some  representative 
measured  radiation  pat- 
terns of  whips  showing  the 
effects   of    radiation    from 

thp  COM  liFJa  are  sh^wn  in 
Fig.  7.  The  a^imothat  pat- 
tern of  a  vertical  whip  is 
n^tcessarily  Gmnidirection- 
al.  The  radiation  pattern  in 
the  vertical  plane  is  most 
easily  measured  by  sup- 
porting  the  whip  horizon- 


tatty  above  a  turntable, 
and  rotating  it  in  the  horh 
2;.ontal  plane  ^t  a  fixed 
height  above  the  earth.  A 
signal  generator  on  the 
turntable  drives  the  anten- 
na, and  the  radiated  signal 
iS  pi  eked  ^  up  at  some  dis- 
taiic%  away  on  a  hon^bh- 
tally-polarized  antenna, 
amplified,  detected,  and 
plotted  on  an  automatic 
chart  recorder^  the  paper 
drive  of  which  k  synchro- 
nized with  the  rotation  of 
the  turntable.  Th^  vertical 
polar  diagrams  of  Ffg  7 
were  obtained  in  this  way, 
using  a  commercial  anteft- 
ha  pattern  recorder  and  fa- 
cilities of  the  University  of 
Washington.  The  original 
recordings  were  made  in 
terms  of  a  dacibeJ  plot  an 
an  X-Y  recorder,  and  were 
carefully  replotted  in  a  po- 
lar diagram  to  make  the  re- 
sult more  generally  under- 
standable. 

Fig.  7  shows  the  relative 
radiated  power  versus  ver- 
tical angle  for  3  different 
end-fed  whip  antennas,  all 
patterns  normalized  to  a 
maximum  value  of  unity. 
Each  of  these  antennas  was 
mounted  horizontally,  with 
the  coaxial  feed  line  ex- 
tending bijt  in  line  with  the 
whip  for  a  distance  of  HVz 
feet  and  then  coming  verti- 
cally down  to  near  ground 
level,  and  then  back  to  the 
turntable* 


Pattern  1  is  that  of  a  com- 
mercial  half-wave  whip 
with  tuner  in  the  base.  Note 
how  the  pattern  is  of  ^'but- 
terfly" shape,  with  lobes 
above  and  bejpvy  th§  hpri- 
zori.  This  is  a  typical  result 
of  the  radiation  from  the 
coax  combining  in  and  out 
of  phase  with  the  compo- 
nent from  the  whip.  The 
pattern  would  be  much 
worse  if  even  a  greater 
length  of  coax  extended 
down  from  the  base  of  the 
whip,  the  main  effect  being 
to  break  up  the  verticaj  pat- 
tern into  a  mass  of  lobes, 
with  no  assurance  that 
there  would  be  a  rnaximum 
of    radiation    toward    the 


horizon. 

Pattern  2  is  that  of  a 
5/8-wave length  whip  with 
base  tuner,  and  it  exhibits 
considerably  more  severe 
degradation  than  the  half- 
wave  whip.  This  arises  from 
the  larger  base  current  of  a 
5/8  whip  than  in  a  half-wave 
whip,  resulting  in  a  corre- 
spondingly larger  ''spill- 
over" current  on  the  out- 
side of  the  coax. 

Pattern  3  is  that  of  a  half- 
wave  whip:  with  a  quarter- 
wavelength  decoupling 
sleeve,  to  be  described  in 
the  next  section.  Only  slight 
pattern  distortion  is  evi- 
dent, this  being  due  to  the 
^mall  current  necessarily 
excited  on  the  decoupling 
sleeve. 

Finally,  pattern  4  is  that 
of  a  center-driven  balanced 
dipole  which  is  used  as  a 
test  antenna  to  calibrate 
the  antenna  range. 

The  Cure 

the  concluston  to  be 
drawn  from  the  above  dis- 
cussions and  test  results  is 
this:  Use  your  mobile  whip 
antenna  where  it  belongs 
ton  your  car)  and  be  skepti- 
cal of  any  commercially- 
available  antennas  which 
are  claimed  to  be  designed 
for  base  station  use  but 
which  consist  0f  an  end- 
driven  vertical  radiator  with 
no  decoupling  system  evi- 
dent. 

How  then  can  you  radi- 
ate a  clean,  omnidirec- 
tional, vertically-polarized 
signal  from  an  end-driven 
whip  antenna,  and  know 
that  it  is  perfgrming  cor* 
rectly?  Again,  we  turn  to  the 
old  pros,  the  antenna  engi- 
neers who  have  known  how 
to  design  such  antennas  for 
the  last  40  years,  and  have 
been  furnishing  them  to  the 
commercial  trade,  to  the 
m  i  1  it  a  r  y  s  e  r  v  i  c  e  ^i,  t  h  e 
government  agencies,  the 
telephone  company,  etc. 
These  are  the  sophisticated 
users,  who  are  not  fooled 
by  advertising  claims,  and 
who  insist  on  proof  of  per- 
formance,   including   mea- 


sured radiation  patterns 
under  specified  conditions 
and  measured  gain  figures, 
before  they  buy. 

The  solution  to  the  prob- 
lem of  end-driving  the  whip 
is  to  employ  a  suitable  "der 
coupling  system"  to  inhibit 
the  antenna  currents  from 
flowing  down  the  outside  of 
the  coax.  For  tiie  VHF 
bands,  one  of  the  most 
widely  used  and  (when 
properly  designed)  highly 
effective  systems,  employs 
a  1/4-wave  length  section  of 
tubing,  extending  down 
from  the  base  of  the  wttija 
over  the  outside  of  the  coax 
line,  as  shown  in  Fig.  8.  This 
system  is  very  effective  for 
ha  If -wave  whips,  very  poor 
for  5/8  whips,  and  only  fair 
for  1/4-wave  whips.  (This 
last  design  has  been  called 
a  "sleeve  dipole"  for  many 
years.) 

Note  in  Fig.  8,  which 
shows  a  half-wave  whip^ 
that  the  outer  conductor  of 
the  coax  line  at  the  base  of 
the  whip  is  folded  down 
and  over  the  coax  in  the 
form  of  a  quarter-wave 
sleeitfe,  which  is  open  at  the 
bottom.  For  good  decou- 
pling, the  diarneter  of  the 
sleeve  must  be  consid- 
erably greater  than  the 
outer  diameter  of  the  coax 
line,  at  least  in  the  order  of 
5  or  10  to  one.  Looking  up 
into  the  open  end  of  the 
sleeve,  one  sees  a  coaxial 
line  with  the  sleeve  as  the 
outer  conductor,  and  the 
outer  surface  of  the  feed 
coax  as  the  inner  condue* 
tor.  This  coaxial  line  is  open 
at  the  bottom  end,  but  ter- 
minated at  its  top  end  in  a 
short  circuit.  At  quarter- 
wave  resonance,  there  is  a 
high  impedance  between 
the  lower  lip  of  the  sleeve 
and  the  inner  coax  tine.  This 
impedance  is  in  the  path  of 
the  "spUlrQVfer"  current  and 
forces  a  current  minimum 
to  exist  at  this  point.  There 
is  a  portion  of  a  standing 
wave  of  current  on  the  out- 
side of  the  sleeve,  with 
maximum  amplitude  at  the 
top  of  the  sleeve.  This  max- 


44 


irnum  amplitude  is  smalt 
since  it  must  be  equal  to  the 
base  current  entering  the 
whip.  The  other  end  of  the 
standing   wave    is    at    the 
open    end   of   the   sleeve, 
where    the    current    ampli- 
tude is  practically  zero.  The 
outside  of   the   coax  line 
below    the   sleeve    is    now 
very  effectively  decoupled 
from  the  antenna.  The  cur- 
rent distribution  along  the 
entire  structure  is  shown  in 
Fig.  9,  The  small  section  of  a 
standing  wave  on  the  de^ 
coupling  sleeve  is  in  phase 
with    the    current    on    the 
whip,  but  has  little  effect  on 
the    radiation    pattern,    as 
was  shown  in  Fig,  7.  A  com- 
mercially-available version 
of   this   antenna,   designed 
for  the  1 56-T 62-MHz  marine? 
VHF  band,  is  shown  In  Fig. 
10,    This    antenna    is    par- 
ticularly   attractive   fat 
masthead  mounting  on  sail- 
boats, because  the  decou- 
pling sleeve   prevents   the 
stays,   shrouds,   mast   etc., 
from  becoming  inadvertent 
parts  of  the  antenna. 

A  5/8-waveIength  whip 
cannot  be  decoupled  effec- 
tively with  a  quarter-wave 
sleeve,  as  can  be  seen  by 
ttie  current  distribution 
sfiown  in  Fig.  11,  J  he  stand- 
ing wave  of  current  along 
th§  whip  has  a  phase  re- 
versal one  half  wavelength 
down  from  the  top.  The 
feedpoint  current  ampli* 
tude  is  70  percent  of  the 
maximum  current,  and  the 
current  at  the  top  of  the  de- 
coupling sleeve  must  have 
the  same  amplitude  and 
phase  as  the  current  at  the 
base  of  the  whip.  The  result 
is  that  even  though  the  coax 
line  below  the  sleeve  may 
be  fairly  well  decoupled, 
the  radiation  pattern  of  the 
antenna  will  be  poor.  Radia- 
tion toward  the  horizon 
from  the  upper  and  lower 
halves  of  the  system  tends 
to  cancel,  with  maximum 
radiation  occurring  in  lobes 
at  high  and  low  angles. 

A  more  intelligent  way  to 
drive  a  5/8-wavelength  whip 
is  to  place  the  quarter-wave 


decoupling  sleeve  down 
below  the  feedpoint  so 
that  the  open  end  of  the 
sleeve  is  5/8  wavelength 
below  the  feedpoint,  as 
shdiyvh  in  Fig.  12.  The  anten- 
na now  becomes  a  center- 
driven  1-1/4-wavelength 
dipole,  wWfch  happens  to 
be  the ''magic"  length  need- 
ed to  produce  power  gain 
toward  the  horizon  of  3  dB 


with  respect  to  an  ideaf  ver- 
tical half-wave  dipole.  This 
is  the  maximum  gain  attain* 
able  from  a  center-driven 
dipole,  and  is  certainly 
worth  getting. 

Experimental  measure- 
nrients  have  shown  that  a 
single  quarter-wave  sleeve 
terminating  the  bottom  end 
of  the  5/S"Wave!ength  an- 
tenna is  insufficient  to  pro- 


vide good  decoupling  of 
the  coax  cable  below.  Un- 
like the  case  of  the  decou- 
pling sleeve  on  the  base- 
driven  half-wave  whip^ 
thei'e  is  now  an  antehria  cur- 
rent maximum  at  the  top 
end  of  the  sleeve.  The  de- 
coupling is  found  to  be  only 
partial,  and  the  radiation 
pattern  shows  degradation 
from   the   currents  on   the 


Fig,  13.  Commercial  VHF  version  of  marine  antenna  shown  in  Fig.  12.  Here,  the  author 
provider  temporary  (and  decoupled)  support 
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Fig.  14.  The  "famous''  coat- 
hanger  speciaL 

outside  of  the  coax  below 
the  sleeve  The  cure  is  to 
place  a  second  quarter- 
wave  sleeve  below  the  first, 
as  shown  in  Fig  12.  A  com- 
mercial marine  VHF  anten- 
na utilizing  this  construc- 
tion is  shown  in  Fig.  13.  The 
upper  5/8  whip,  the  tuner, 
and  the  two  quarter-wave 
sleeves  are  enclosed  within 
a  tapered  fiberglass  tube 
The  ratio  of  the  diameter  of 
the  lower  decoupling 
sleeve  to  the  braid  diameter 
of  the  coaxial  line  (RG- 
58A/U,  in  this  case)  is  about 
6  to  1 ,  ensuring  good  decou- 
pling. 

This  antenna  produces  a 
vertical  radiation  pattern 
very  close  to  that  of  an 
ideal,  isolated,  center- 
driven  1-1/4-wavelength 
dipole  in  free  space,  un- 
affected by  the  feed  cable 
at  the  bottom  end.  Another 
antenna  based  on  the  same 
principles  has  recently  been 
announced  for  amateur 
radio  service  in  the  2-meter 
band.  It  is  designed  for  base 
station  use  and  features 
twin  decoupling  sleeves  of 
conical  shape  in  order  to 
obtain  an  adequately  large 
mouth  diameter  in  a  rigid 
structure. 

This  article  would  be  in- 
complete without  a  men- 
tion of  the  ideal  antenna  for 
the  amateur  who  wishes  to 
rush  a  2-meter  base  station 
on  the  air  on  an  absolutely 
minimal  budget.  This  is  the 
famous  "coat  hanger  spe- 
cial/' which  actually  can  be 
made    with    coat    hanger 
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Fig.  75.  An  rf  snifter  for  the 
l-meter  band. 


wire,  and  which  performs 
spectacularly  better  than 
just  about  any  automotive- 
type  whip  antenna  when 
connected  to  the  end  of  a 
length  of  coaxial  cable.  Fig. 
14  shows  the  details. 

This  simple  antenna, 
made  on  a  UHF  coaxial 
chassis  connector,  behaves 
like  a  vertical,  center-driven 
half-wave  dipole.  Note  that 
the  4  radial  rods,  referred  to 
erroneously  by  many  peo- 
ple as  a  "ground  plane/'  are 
bent  down  at  about  a  45*^ 
angle  from  the  horizontal. 
Don't  mount  these  rods  so 
that  they  extend  out  hori- 
zontally from  the  base  of 
the  whip.  To  do  so  will  pro- 
duce (1)  a  radiation  pattern 
in  which  maximum  radi- 
ation is  lifted  from  the 
horizon,  and  (2)  an  input 
impedance  of  around  35 
Ohms,  resulting  in  a  mis- 
match on  a  SOOhm  cable. 
Bending  the  radial  rods 
down  at  about  a  45**  angle 
(1)  brings  the  maximum  ra- 
diation intensity  down  to 
the  horizon,  and  (2)  brings 
the  input  impedance  up  to 
about  50  Ohms,  giving  an 
excellent  impedance  match. 
A  low  vswr  over  the  entire 
144-148-MHz  band  will  be 
obtained 

Although  a  good  anten- 
na, the  coat-hanger  special 
is  not  the  answer  to  all  of 
the  world's  problems.  It  is 
driven  at  a  point  of  current 
maximum,  and  there  is  no 
reason  to  believe  that  all  of 
the  spill-over  current  will  be 
confined  to  the  radial  rods. 


Some  current  is  bound  to 
flow  down  the  outside  of 
the  coax,  and  will  produce 
standing  waves  of  current, 
interfering  with  the  radia- 
tion pattern  of  the  antenna. 
The  hope  is  that  the  4  radial 
rods,  being  of  resonant 
length,  will  hog  the  current, 
keeping  the  spill-over  cur- 
rent along  the  outside  of 
the  coax  small  To  check 
your  coat-hanger  special, 
use  your  rf  sniffer.  If  you 
detect  appreciable  rf  on  the 
coax  below  the  antenna,  try 
adding  (or  subtracting) 
about  a  quarter  wavelength 
of  coax  to  (or  from)  the  feed 
cable.  The  reasoning  be- 
hind this  move  is  to  try  to 
make  the  outside  of  the 
coax  change  from  an  anti- 
resonant  to  a  resonant  con- 
dition. 

The  Rf  Sniffer 

The  rf  sniffer  alluded  to 
in  the  previous  discussions 
is  easy  to  build  from  junk- 
box  parts.  Even  if  one  buys 
all  of  the  components  at  a 
radio  store,  the  total  cost  is 
unlikely  to  exceed  $2  00, 

The  sniffer  consists  of  a 
loop  of  wire,  a  pilot  light, 
and  a  tuning  capacitor  all 
connected  in  series.  The 
relative  positions  of  the  3 
components  is  immaterial. 
You  can  put  the  tuning  ca- 
pacitor right  next  to  the 
lamp  if  you  wish,  or  con- 
nect it  in  series  with  the 
loop  on  the  side  opposite  to 
the  lamp.  I  like  to  use  a 
2-volt,  60-mA  bulb  (No.  49) 
because  this  produces  good 
sensitivity  The  capacitor 
can  be  a  compression  mica- 
type,  a  ceramic  variable,  a 
tubular  plastic  variable,  a 
miniature  air  variable,  etc. 

The  dimensions  of  the 
loop  shown  in  Fig.  15  are 
suitable  for  the  144-148- 
MHz  band.  The  actual  ca- 
pacitance required  to 
achieve  resonance  will  be  a 
function  of  the  loop  area 
and  the  wire  size.  By  using 
No.  20  copper  bus  wire  and 
the  loop  dimensions  shown, 
resonance  will  be  obtained 
somewhere  within  the 
range  of  4  to  12  pF. 


While  the  light  bulb  can 
be  soldered  into  the  loop,  a 
socket  is  recommended. 
The  bulb  can  easily  burn 
out,  especially  when  you 
are  showing  your  friends 
how  poorly  their  antennas 
are  decoupled'  It  is  also 
convenient  to  glue  the  snif- 
fer to  the  end  of  a  stick, 
plastic  tube,  or  rod,  to  pre- 
vent your  hand  from  detun- 
ing the  loop. 

Conclusion 

This  article  can  be 
summed  up  as  follows:  1) 
There  is  no  such  thing  as  a 
one-terminal  impedance;  2) 
A  whip  antenna  cannot  be 
end-driven  successfully 
from  a  coaxial  transmission 
line  unless  an  appropriate 
decoupling  system  is  incor- 
porated in  the  design. 

When  the  ham  attaches 
an  automotive-type  whip  to 
a  length  of  coax  line  to 
serve  as  a  base  station 
antenna,  he  is  doing  so  at 
his  own  risk.  Ideally,  the 
manufacturer  or  the  dealer 
should  call  the  attention  of 
the  buyer  to  the  bad  effects 
of  this  kind  of  misuse  of  the 
product  This  is  similar  to 
the  responsibility  of  a 
manufacturer  of  medicine 
to  call  the  buyer's  attention 
to  the  possibility  of  adverse 
side  effects!  A  more  serious 
situation  exists  in  the  case 
of  some  end-driven  base 
station  antennas,  currently 
on  the  market,  which  total- 
ly lack  any  form  of  decou- 
pling. 

Armed  with  information 
gained  from  this  article, 
and  with  your  rf  sniffer  in 
hand,  you  should  now  be 
able  to  approach  the  mar- 
ketplace with  a  more 
critical  eye,  asking  the 
dealer  embarrassing  ques- 
tions about  spill-over  and 
decoupling,  and  insisting  on 
proof  of  performance!  So 
much  of  the  electronic 
equipment  offered  to  the 
amateur  radio  buyer  today 
is  truly  representative  of 
the  state  of  the  art  that  it  is 
high  time  that  we  elevate 
the  antenna  to  this  same 
status.! 
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4384  KEYSTONE  AVE.. 
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RECEIVER  M0DIE1CAT10N  KITS 

INCREASE  SELECTtVrr^ 

IMPROVE  SENSITIVilY 
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COMBAT  BLOCKING 
FROM  LOCAL  StGNALS 
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MAGICOM 

PROCESSOR 
MODIFICATION  KIT 

INCREASES  AUDIO  PUNCH 

PiniOVES 

PROCESSED  SPtECH  QUALITY 


T5'd2D/S  .,.,.*.**..*....  27.50 

NEW 

DRAKE  T4XC 52.50 

DRAKE  TR7  ....,,... 42.50 

Th^  -MAGICOM"  provides  up  to 
6dB  mc:reas€  In  output  with 
smooth,  dean,  nondlsiorted  aud^o 
and  more  penelrahon  for  those 
pile  upS;  Easy  installation.  (No 
froni  panel  alJeration} 
* ' '-  ^  ^—^^^^^^^ 

HI  POWER 
KITS 

ir^CftEASE  Oum/T  POWER  BY  30% 

Set  of  (2)  6146  W  final  lubes 
Plate  rating  40 W  per  tube 

GET  MORE  DRIVE  FOR 

THOSE  H!  POWER  AMPUFIERSlll 

TS520  /  520S  QRO  KIT   ..      $39.50 

TSSZ0/820SQROKIT  39.50 

imC  OFF  ON  KIT  ORDERS 
TOT  AUNG  S75.00  OR  MORE 
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ALL  PRICES  POSTPAID 

IN  CALIF  ADD  6^  SALES  TAX 

MASTERCHARGE  &  VISA  ACCEPTED 

SATISFACTION  GUARANTEED 

OR  MONEY  REFUNDED 


WHY  ARE 

ANTBINA  NAKBtS 

ANGRY  ABOUT  THE 
NEW  AEA  iSOPOLE  7 


For  the  first  time,  ham  opera- 
tors are  finding  out  just  how 
poorly  desig  ned  most  vertical, 
omnidirectibnai  VHF  anten- 
nas really  are. 

AEA  university  level  re- 
search has  proven  that  most 
antennas  now  being  offered 
create  unwanted  coupling  of 
RF  currents  onto  the  antenna 
support  structure  and  coaxial 
feedline  shield  from  the 
transceiver. 

Proper  design  and  de- 
coupling on  the  new  AEA 
ISOPOLE™  virtually  eliminates 
the  RF  spillover  problem  and 
can  help  you  achieve  the 
maximum  attainable  gain  for 
the  size  of  the  antenna - 
equivalent  to  doubling  your 
power  in  all  directions  on  the 
horizon  relative  to  an  ideal  half- 
wave  dipole,  or  6  db  gain  over 
a  typical  one  quarter  wave- 
length ground  plane  antenna. 
The  most  popular  2  meter 
omnidirectional  "gain"  anten- 
nas are  unable  to  achieve  the 
gain  figures  for  an  ideal  half- 
wave  dipole,  resulting  from 
poor  f^dline  decoupling. 

Plus!  The  new  AEA 
ISOPOLE': 

•  requires  no  tuning, 

•  is  easy  to  assemble. 

•  covers  a  bandwidth  nearly 
double  the  two  meter  ham 
band. 

f^  Reader  Ssrvics-^s^e  psg&  243 
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Introductory  Pr^ce^ 
Isooote  144- $49.95 
isopc^220~SU95 

•  has  less  than  2:1  SWR  over 
the  entire  2  meter  band. 

•  has  a  beam  pattern  inde- 
pendent of  feedline  length. 

•  requires  no  ground  plane. 

•  featu  res  com  pletely  weather 
protected  RF  connections. 

•  is  designed  for  maximum 
legal  power. 

•  mounts  easily  on  a  standard 
TV  mast.  (TV  mast  NOT 
supplied  by  AEA) 

Prove  It  to  yourself. 

Let  us  send  you  a  design  for  a 
simple  tester  you  can  use  to 
see  just  how  much  RF  spill- 
over is  coming  off  your  own 
equipment. 

The  design  is  included  in 
a  copy  of  our  free  booklet: 
FACTS  ABOUT  PROPER 
VHF  VERTICAL 
ANTENNA  DESIGN.  To  get 
your  copy,  or  information 
about  ordering  an  AEA 
ISOPOLE™.  write  or  call 
Advanced  Electronic  Applica- 
tions. Inc.,  P.O.  Box  2160. 
Lynn  wood.  Washington 
98036.  Call  206/775-7373. 


i^Ai4 


Brings  you  the 
breakthrough! 
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Introducing  the  2m/220  Connection 

—  give  crossband  operation  a  try  with 
this  interconnection  scheme 


Carey  L  Fisher  WB4HXE 
5428 A  Lang  horn  Way 
Norcross  GA  30093 

With  the  introduction 
of  220  FM  to  the  At- 
lanta area,  I  decided  it  was 
time  to  do  some  serious  ex- 
perimenting. I  hope  that 
the  project  described  here 
will  encourage  others  to 
use  this  fine  band. 

It  all  started  when  Neil 
Stone  WB4UPC  installed  a 
220  repeater  and  turned  it 
into  a  remote  base  for  2m. 
While  operating  220 
through  this  system,  a  user 
can  dial  up,  with  a  tone 
pad,  any  legal  combination 


of  2m  transmit  and  receive 
frequencies  in  5-kHz  in- 
crements. This  capability, 
coupled  with  a  good  site, 
opens  many  possibilities! 

After  using  this  system  a 
couple  of  times  with  a  new- 
ly purchased  Midland  13- 
509  from  my  home  QTH,  I 
wanted  to  be  able  to  ac- 
cess it  from  my  mobile. 
However,  I  also  desired  the 
capability  of  using  a  hand- 
held to  achieve  the  ex- 
cellent coverage  afforded 
by  the  remote  base. 

Mounting  the  13-509  in 
the  mobile  was  no  prob- 
lem, but  the  question  of  us- 
ing a  hand-held  required 
some  thought  since,  own- 


MIC 

AUDIO 
INTERFACE 
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1 

2  M     XCVR 
(IC22S) 

SPKft 

fcHC 

220 MHI 

XCVR 

(t3"509) 

COR 
OUT 

m 

r 

COfi 

OUT 

PTT 
IN 

CONTROL 
CIRCUIT 

ing  a  2m  hand-held,  I  did 
not  want  to  purchase  an- 
other. The  solution  ap- 
peared as  if  in  a  vision: 
Why  not  a  crossband  re- 
peater? 

With  an  IC-22S  for  the  2 
meter  end  and  the  13-509 
on  220,  all  that  was  needed 
was  some  control  and 
audio  interfacing  and  my 
2m  hand-held  could  be 
used  to  get  into  the  220 
machine.  A  block  diagram 
of  the  system  is  shown  in 
Fig.  1 .  This  system  was 
originally  designed  to  be 
used  in  the  mobile;  how- 
ever, it  has  also  been  used 
at  the  home  QTH. 

A  look  at  the  schematic 
in  Fig.  2  will  show  how  sim- 
ple the  audio  interface  is. 
Connections  to  the  rigs' 
speakers  are  most  easily 
made    using    the   external 
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13-509 
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Fig.  1,  Block  diagram. 


Fig.    2.    Audio    interface 
schematic. 


speaker  jacks.  The  mike 
connections  can  be  made 
via  either  the  front-panel 
connectors  or  the  acces- 
sory jack  on  the  back  of 
each  rig.  The  capacitor  and 
pot  values  were  chosen  to 
fit  the  particular  impe- 
dance and  audio  character- 
istics of  the  rigs  involved. 
For  interfacing  to  other 
figs,  general  guidelines  can 
be  given.  The  pot  should  be 
approximately  the  same 
value  as  the  mike  impe- 
dance. The  capacitor  value 
can  be  experimentally 
determined  for  best  audio 
quality. 

Fig.  3  shows  the  sche- 
matic of  the  control  sec- 
tion. While  many  varia- 
tions of  the  transistor 
switches  are  possible,  it 
seems  that  every  time  I 
designed  one  "by  the 
book,''  it  failed  to  operate 
properly.  The  circuits  were 
finally  debugged  using  a 
deterministic  (read  "cut- 
and-try")  approach.  One 
word  about  the  use  of  re- 
lays instead  of  solid-state 
PTT  is  in  order.  While  I  am 
normally  dead  set  against 
using  relays  in  modern  ham 
gear,  two  beautiful  min- 
iature relays  were  avail- 
able in  the  junk  box.  Also, 
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CALL  FOR  OGR  LOW.  LOW  CASH 
OR  CREDIT  CARD  PRICES 
OrS  ALL  MAJOR   EQUIPMETST. 

TAKE  ADVAMTAGE  OF  OUR 
FANTASTIC  MOMTHLY 
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FT-101Z 

■   h"  transceiver  ^ 


KENWOOD 
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ENJOY  THE  WORLD  FAMOUS  HENRY  RADIO  SERVICE. 


NO  ONE  ELSE  CAN  OFFER  YOG  THE  BACKGROUND  OF 
EXPERIENCE  AND  THE  VALUE  OF  RESPONSIBLE 
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''dry"  relay  contacts  will 
switch  any  PTT  system. 

The  connection  for  COR 
in  the  22S  was  made  at  the 
low  end  of  the  signal  light 
yVhen  no  signal  is  being 
received,  this  point  is  high, 
turning  on  Q1,  which 
closes  RY%  thus  opening 
PTT  to  the  13-509.  When  a 
signal  is  being  received, 
this  point  goes  low,  turning 
Q1  off,  which  opens  RY1, 
closing  PTT,  thus  repeating 
from  2m  to  220.  The  "220 
TRANSMIT"  LED  is  also 
turned  on  by  this  relay- 

COR  from  the  13-509  Is 
taken  from  the  collector  of 
TR1 3,  This  is  the  noise  amp 
switch  and  the  collector  is 
low  when  a  -Signal  is  not 
present.  This  is  the  op- 
posite of  the  operation  of 
the  22S,  so  the  relay,  RY2, 
is  wired  oppositely,  that  is, 
the  normally-open  con- 
tacts are  used  on  RY2  as 
opposed  to  the  normally- 
dClosed  contacts  on  RY1. 

A  bit  of  caution:  Don't 


forget  to  include  an  on/off 
switch  that  disables  both 
PTT  lines  or  you  will  have 
one  or  the  other  rig  trans- 
mitting when  you  don't 
want  it  to, 

Alf  connections  to  the 
figs  were  made  to  the  ac- 
cessory coji  nectQl s .  T  h  is 
allows  normal  use  of  the 
rigs  without  cable  swap- 
ping. 

This  crossband  repeater 
controller  has  really  added 
versatility  to  my  2m  hand- 
held. I  can  park  my  mobile, 
turn  this  deyiQe  on,  and 
leave.  From  anywhere  with- 
in simplex  range  of  the 
mobile  (1  usually  use 
146.49X  1  can  communicate 
through  my  hand-held, 
through  this  systenh  ofito 
220,  through  the  220  to  2m 
remote  base,  and  out  on 
any  combination  of  2m  fre- 
quencies. Using  this  system, 
I  have  worked  over  a  hun- 
dred miles  using  a  S-Watt 
hand-held  in  North  Georgia 
terrain   that   is  almost  im- 
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Fig,  3.  Schema fic  of  the  control  section. 

possible   to   communtcate      220    has    finally    come   to 
through  in  any  other  way.     Georgia!  ■ 


ALL-MODE  VHF  amplifiers 

FOR  BASE  STATION  &  REPEATER  USE 


MODEL:  V350 


^  Built-in  T 1 5/230  VAC  Supply 
^AM-FM  CW-SSB'RTTY 
%^60dl8  Harmonics 
^60dB.Sputious 

ft  Heavy  Duty  Design 


MODEL:  VI 80 


All  Solid^-State! 


■  MlurninaT^id  Panel  Meter 

Au  toma  tic  T/R  Switdhina 
f:  VSWR  Prmented 
T^;^l3Vf'3A  Accessory  Sockoi 
t:  U.S.  Mariuf  aciuf**cl 


MODEL 

FREaUENCV 

t  ■ 
INPUT       ' 

OUTPUT 

Size 

WxDxH 

WEIGKT 

"-^ ^— 1 

FAN  KIT 

RgaumED 

PRICE 

V7^ 

V360 

V70 

V71 
VI  80 

V130S 

V135B 

50-54MHK 

50-54MHZ 
144--148MB2: 
144-1 48  MHz-. 
144^148MH^ 
144  14aMH^ 
220225MHz 
22(>^2^5MHz 

:2'10W 

mi5w 

5'15W 
10' ^OW 
ib-TSW 

100  t20W 
400.4PiOW 

7S-9aw     1 
7S  9aw 

1  70-2  00  W 
350  4100W 

70-B5W 
140-T60W 

2lbx330x1'?8mm 

432x33.0x1  TiBrtiffl 
2fek330x178mrTi 
2l6j<330>fl78mrTi 
2 1 6x330x1  78  rnni 
432?£:330j«1  7annm 
2t6x330k:i  70frirTi 
21 6x3B0i<  178mm 

23.4kefi52Jbsl 
11  7  4^y(26ibfii 
11.7k<?(26lbs) 
l3;6ktt(30H>s) 
S3,4kgt&aJt>s) 
n  7ky{2dib9) 
it  7k9(2&!bHJ 

No 

Nfj 
No 

Yfik 

m" 

^339,00 
t89S0O 
$3lfK0O 
S34<j.00 

KV29.00 

$469:00 

Ft  10 

•F135 

RM.l 
*RM2 

Fan  Kit;  11 5V AG 
Fan  Kii:,23dvAC 
Fan  (<tt  II^SVAC 

Fan  KiL  230V AC 
1&  llTCh  RnrM  AdaptOi 
19  Inch  Ragk  Adaptor 

135x135x50mm 
3SlKl40x89»ntri 

^eixMOxBgiTin-] 

:433x3x1  78mnf\ 
197x32x28mm 

■1  kii(^ :^  b^) 

3;3k?3i   7\m 
3.2  k^  (    7  Ibsi 

.5kgf1.1lbs» 

$  3300 
$  33.0d[- 

S   5g.0Q 
$  59  00 

^  mm 

U36d  with  th&  V360  ft  vaSP  AmpHf  inf*. 


Other  Fre<|ueocie3  Available  on  Request 


Dealer  Inquiries  Invited 


Meeting  all  applicable  FCC  Requirements. 


RF  POWER  LABS,  INC,      ^r27 


VISA* 


POWER 
LABS      11013  1l8lh  Place  N.E  •  Kirkland,  Washington  9S033      Telephone:  (206|  822  1251  •  TELEX  No,  32  1042 
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Power  to  the  moblk  operators!  Thb  one  is  brand  new,  and 
It  carries  a  powerhouse  punch  wherever  youYe  going, 
ICOM  unveils  a  full  25  watts  of  mobile  power  v^^th  the 
introduction  of  the  new  IC-255A.  When  you  want  irv 
creased  mobile  QSO  rmn^,  ICOM  delh/ers;  &r\<i  nobody 
oocs  It  Dcticr. 

The  microprocessor  controfled  IC-S55A  is  a  deceivingly 
compact  unit  which  packs  more  Wa  muttifealure  flexibifity 
than  any  other  ICOM  mobile  to  date.  This  or^  offers  a  5 
channel  memory,  complete  with  memory  scan,  ac^ustabte 
scannins  speed,  and  auto-stop.  The  5  channeis  can  easily 
be  written  from  any  inband  frequencies;  and  the  scan 
function  can  be  programmed  to  scan  all  5  or  only  2,  stop- 
ping on  any  signal. 

Like  the  other  new  ICOM  transceivers,  the  IC'255A  comes 
with  2  VFO's  buflt-in  at  no  extra  cost.  The  radio  Is  pro- 
grammed to  come  up  to  power  operating  at  600Khz  splits. 


PULL  IV, 


but  it  can  be  reprograifllllBBVBny  split  of  your  choree.  The 
dual  VFO's  and  single  tuning  knob  provide  you  v/ith  smooth, 
easy  tuning  in  1  SKHz  or  5KHz  steps. 

The  use  of  new  low-noise,  dynamic  range  junction  FETs  (for 
the  RF  amplifier  and  the  ffrst  mixer)  and  helical  cavity  filters 
(for  the  antenna  and  RF  circuits)  provides  excellent  sensitiv- 
rty  arxj  intemxxKjIation  distortion  characteristks.  A  pair  ot 
high  quaity  monoiithk:  crystal  fitters  and  ceramk:  filters  fad)- 
tates  interfererKe  free  reception  reiiabiity. 

The  new  K-255A'i  power  is  selectatte  25W  hi^  orlW  kjw, 
yet  it  draws  only  5.5  amps  when  transmitting  in  the  high 
power  mode.  A  directly  amplMed  VCO  output,  without  the 
use  of  multipliers  or  mixers,  and  a  power  module  in  the  PA 
unit  produce  a  very  clean  transmitted  signal,  vi^th  low 
spurious  radiation.  When  youVe  In  an  RF  trap,  the  K-SS5A 
can  get  out  the  signal.  To  give  your  mobile  FM  operations 
big  features  with  a  power  punch,  give  yourself  the  K-2S5A. 


S0eclications  subject  to  cJiange  wrthout  notice    All  ICOM  radios  sisnificanay  exceed  FCC  resulatiofts  fimitins  spunous  emt^iom.    c  1 979,  ICQm  East,  Inc. 


HF/VHF/UHF  AMATEUf^  AND  MARINE  COMMUNICATION  EQUIPMENT 


ICOM  Vi/EST,  INC. 
Suite  3 

!3256NorfhrupWay 
Betlevue.  Wash.  99005 
1206)  747  9020 


ICOM  EAST,  INC. 

Sufte  307 

3331  Towerwood  Dnve 

Dallas,  Texas  75234 

(2141620-2780 


ICOM  CANADA 

7067  Victona  Dnve 

Vancouver  B  C  V5P  3Y9 

Canada 

(604)  32 M 833 


Phone  numbers  for  parts  ordcfs:  tCOM^Mnt,  Inc.,  (206)  747-9020,  KOM  E»t, 
Inc,  (800)  527-7425  (orders  on!/),  Texas  Residents  call  (214)  620-2780. 
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KOM INF0RAU71ON  SSrVKI 

3331  Tbwerwood  Dr,  Suite  304 
Daftas,  Texas  75234 
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Mnd  inc:  a  IC-SSSA  spcdflcfftlom  sheet;  Z]  All 
color  ICOM  Prpduct  Uw  Catalos;  list  of  AAithof^ 
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A  Fresh  Start  for  your  Old  Tx 

—  modernize  it  with  grid-block  keying 


AS  a  resutt  of  the  most 
recent  boom  in  ama* 
teur  radio,  many  older 
pieces  of  tube-type  equips 
ment  have  been  pulled  out 
of  the  closet  and  placed  in- 
to active  service.  My  old 
Heathkit  DX-40  occupies  a 
prominent  place  \n  my 
shack  and  has  been  the 
workhorse  of  many  hours 
of  DXing  and  rag  chewing 
However,  when  I  moved  in- 
to the  fast-paced  Extra  sub- 
bands,  I  found  my  hand 
key  inadequate  and  decid- 
ed to  move  up  to  elec- 
tronic keying.  1  home- 
brewed the  keyer  with  few 
compfications.  A  reed 
relay  was  used  to  perform 
the  main  switching  func- 
tion I  plugged  the  keyer  in- 


to the  DX-40  and  hunted 
iriv  first  victim  on  the  re- 
ceiver Tragedy!  The  very 
first  dit  fused  the  relay  con- 
tacts and  the  rig  had  to  be 
turned  off  to  terminate  the 
transmission.  I  had  ob- 
viously overestimated  the 
power  handling  capability 
of  the  relay. 

In  cathode-keyed  cir* 
cuits.  virlualty  the  total  in- 
put power  of  the  transmit- 
ter is  passed  through  the 
key  (or  keying  relay).  In  the 
case  of  my  DX-40,  this 
amounts  to  about  150  mA 
at  600  V.  The  solution  to 
the  ptijblem  was  obviously 
to  use  a  relay  with  greater 
power  handling  capability 
(or  was  tt?).  A  search  for 
such  a  retay  teft  me  empty- 


omviKB  sj&fav 


POWEfl  AMP 


Fig.  1  Crid-bhck  keying  modificathn.  C1—20-uf,  200-Vdc 
elecirolytic.  C2,  C3— .OT-uf,  1-kV  disc  ceramic  CR1  — 
200-V,  O.S-Amp  silicon  fectiYfer.  R1,  R2-1-Watl  20%. 
Ri— !4-Waft  RFC1—Z5  mH,  T1  — filament  transformer, 
t1 5- V  primary,  63  seconc/ary  at  300  mA. 


handed.  I  could  find  no 
relay  that  was  fast,  cheap, 
fitted  the  voltage  and 
power  requirements,  and 
was  available  locally. 

Finally,  it  dawned  on  me 
that  there  must  be  a  way  to 
key  the  transmitter  without 
switching  the  full  power  of 
the  transmitter  directly.  It 
did  not  take  long  to  find  a 
grid  block  keying  circuit  in 
a  old  handbook.  This  type 
of  keying  requires  the 
switching  of  only  1 50  V  at  a 
current  of  just  a  few 
milliamps.  This  was  well 
within  the  limitations  of 
my  small  reed  relays  and 
could  even  be  handled  by 
an  inexpensive  transistor. 
An  important  bonus  in  us- 
ing grid*block  keying  is  the 
reduction  in  potential 
shock  hazards.  Scrounging 
through  the  junk  box,  1 
found  everything  I  needed 
for  the  project.  In  an  addi- 
tional  hour  and  a  half.  I 
was  on  the  air  at  25  wpm. 

The  principle  of  grid- 
block  keying  is  very  sim* 
pie  During  key-up  periods, 
the  final  amplifier  is 
blocked  by  placing  a 
strongly  negative  charge 
on  the  grid  of  the  power 
amplifier  tube.  When  the 
key  is  closed,  this  voltage 
drops  across  a  resistor  (Rl 
in  Fig.  1)*  This  removes  the 
charge  from  the  grid  and 
the  amplifier  is  free  to  run 


normally,  Basicallv,  the 
keying  circuit  is  composed 
of  a  voltage  source  and 
dropping  resistors.  An 
isolated  negative  150-V  dc 
source  can  be  inexpensive- 
ly obtained  by  using  a  6J-V 
filament  transformer  as  the 
main  component  The  trans- 
former's 6  3-V  winding,  is 
connected  to  the  bJ-V  ac 
filament  line  of  the  trans- 
milter.  The  original  pri* 
mary  of  the  transformer 
then  becomes  the  high 
voltage  secondary.  The 
transformer  can  be  conve- 
niently tapped  into  the 
filament  line  of  the  trans- 
mitter at  the  filament  ter- 
minals of  one  of  the  tube 
sockets.  Note  that  the  rec- 
tifier is  connected  in  such  a 
manner  that  the  ground  is 
positive  with  respect  to  the 
negative  keying  voltage.  It 
is  important  that  filter  ca- 
pacitor C1  be  connected 
properly  with  respect  to 
this  polarity.  Also  keep  this 
in  mind  when  making  any 
voltage  measurements  R3 
is  included  as  a  bleeder  re- 
sistor. 

We  now  have  a  negative 
voltage  source  and  a  me- 
chanism for  turning  it  on 
and  off.  Getting  the  charge 
to  the  grid  requires  some 
special  consideration.  In 
my  first  grid-block  keying 
circuit  none  of  the  com- 
ponents was  shielded.  As  a 
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a  result,  the  transmitter 
emitted  a  signal  during 
key^up  periods.  The  emit- 
ted signal  would  gradually 
creep  up  in  intensity  until  it 
reached  almost  full  power. 
Placing  the  voltage  source 
in  a  minrbox  and  using  coax 
to  get  the  voltage  to 
the  power  amplifier  elim- 
inated the  problem.  The 
driving  signal  is  kept  from 
entering  the  keying  circuit 
by  RFC1  and  C2.  The  dc 
keying  voltage  is  prevent- 


ed  from  entering  the  driv- 
ing circuitry  by  the  d 
blocking  capacitor,  C3.  If 
the  grid  is  already  dc- 
isolated  from  the  driver  by 
a  capacitor,  C3  is  not  need* 
ed. 

It  should  be  noted  that 
the  grid-block  keying  mod- 
ification in  my  DX-40  dis- 
abled the  "grid"  function 
of  the  meter.  This  is  only  a 
slight  hindrance  in  actual 
operation.  Too  much  grid 
drive  with  grid-block  key* 


ing  will  cause  the  transmis* 
ston  of  a  '*backwave"  or 
residual  signal  during  key- 
up  periods.  Grid  drive 
should  be  adjusted  to  the 
point  where  no  plate  cur- 
rent can  be  detected  dur- 
ing key-up  periods.  The 
output  could  be  checked 
with  a  sensitive  rf  power 
meter  or  an  swr  meter  to 
detect  any  backwave  that 
might  be  leaking  through. 
Most  older  cathode- 
keyed    tube    rigs   are   de- 


signed so  that  the  transmit- 
ter is  activated  when  the 
plug  is  removed  from  the 
original  jack.  Some  designs 
may  require  thai  the  jack 
be  shorted  A  word  of  warn- 
ing: If  you  leave  the  original 
cathode-keying  jack  in  the 
transmitter,  cover  it  so  that 
your  keyer  won't  be  acci- 
dentally plugged  into  this 
high  voltage  gap.  I  learned 
this  lesson  the  hard  way. 
You  guessed  it— I  fused  an- 
other relay. 


An  Inflation  Fighter  for  220 

join  the  fun  . . .  inexpensively 


$18.50  and  90  minutes,  and  youVe  listening  tn, 


MkhueU,  aarkson  WAJHWC 

BD4 

Export  PA  15632 


How  would  you  like  to 
be  on  223.5  MHz  for  a 
nominal  investment  of 
S18.50  and  an  hour  and  a 
half  of  your  time?  Well  I 
think  this  article  may  help 
some  people  who  are 
stymied  right  now  about 
the  whats  and  wherefores 
of  how  to  get  on,  seeing 
ihat  there  is  no  surplus 
equipment  available  and 
"scanners,"  per  se,  don't 
cover  that  area  of  the  fre- 
quency spectrum. 

For  some  6  months  now, 
a  few  of  us  hams  here  in 
southwest  Pennsylvania 
have  been  fooling  around 


vv^ith  223.5  MHz.  Even  with 
the  availability  of  some 
Midlands,  Cobras,  and  FM 
76s,  the  activity  is  very 
sparse.  As  many  of  you  are 
aware,  VHF  Engineering 
sells  rf  decks  for  10 
through  V*  meters.  These 
modules  are  easy  to  build 
and  tune  up,  and  they  are 
inexpensive.  They  also 
have«  as  a  standard  fea- 
ture, an  output  of  10.7 
MHz  as  an  i-f  frequency. 
Now,  think  about  that  for 
a  minute!  What  else  uses 
10.7  MHz  as  ao  H|  Well, 
almost  all  scanners  e^^cept 
Bearcat  and  some  Lafay- 
ettes.  Also,  almost  all  2 
meter  rigs  do.  So,  if  your 
already  own  some  sort  of 
scanner  (and  a  lot  of  hams 
do),  $18.50,  and  a  little 
time,  you  are  in  the  listen- 
ing business  on  220  or 
440  or  50  or  144  MHz. 


All  you  have  to  do  is  wire 
in  the  output  of  the  VHF 

Engineering  rf  module  to 
the  107  MHe  N  in  your 
scanner  or  2  meter  rig  and 
you  are  ready  to  go.  This 
modification  does  not  alter 
the  performance  of  the 
scanner  or  2  meter  rig,  but 
enhances  it  by  adding,  in 
this  case,  220  MHz  capabil- 
ities. You  can  even  use  an 
old  portable  AM-FM  radio 
which  has  its  i-f  at  10,7 
MHr.  The  gain  in  these  sets 
is  not  very  great,  but  they 
will  work* 

To  be  more  specific,  in 
my  own  practical  applica- 
tion I  bought  a  VHF  Engi- 
neering 220  rf  module, 
built  it,  and  needed  a  107 
j-f  — preferably  another 
stage  at  455  if— and  an 
audio  and  squelch  stage. 
So,  considering  what  to  do, 
I    spied    my   much-experi* 


mented-with,  obsoietep 
Radio  Shack  Pro  4  scanner, 
which  is  a  pocket  monitor 
for  VHP  frequencies.  With 
a  little  investigation,  the 
first  i-f  10  7  MHz  ceramic 
filter  was  found,  and  I  irv 
jected  the  output  of  the  rf 
module  in  there.  "Voila,  it 
worked  I"  So  for  a  very 
modest  investment  t  now 
hear  quite  well  on  220. 

Another  idea  would  be 
to  inject  the  output  of  the 
module  into  any  2  meter 
FM  rig  having  ^n  i-f  of  10.7 
MHz.  I  tried  the  above- 
outlined  procedure  on  my 
own  Icom  22S,  and  it  works 
great,  with  very  good  sen- 
sitivity and  gain. 

A  VHF  Engineering  220 
transmitter  goes  well  with 
my  setup.  In  fact,  I  am  con- 
templating building  a  220 
walkie-talkie  utilizing 
these  ideas.  I 
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Building  Long  Yagis  for  UHF 


some  pitfalls  to  avoid 


Beware  of  the  "some- 
thing for  nothing"  of- 
fer! With  this  thought  in 
mind,  the  long  yagi  anten- 
na is  being  placed  under 
suspicion.  Would  you  be- 
lieve a  4freiement  col  linear 
array  (24  driven  elements 
and  24  reflectors),  whose 
gain  is  approximately  16 
dB,  could  be  replaced  with 
a  single  13-element  long 
yagi?  In  addition,  the  tong 
yagi    has:   1.    Less    wind 


resistance;  2,  More  direc- 
tivity per  pound  of  alunii- 
num;  3.  Greater  ease  of 
fabrication;  and  4.  Ex- 
cellent mechanical  stabili- 
ty. Certainly  there  is  a 
temptation  to  believe  that 
the  long  yagi  antenna  of- 
fers something  for  nothing 
when  compared  with  other 
antenna  arrays  What  must 
be  sacrificed  to  obtain  the 
aforementioned  advan- 
tages?   Followers   of   the 


"Collinear  Clan/'  read  onl 
The  cautious  amateur 
constructing  a  beam  anten- 
na intended  for  application 
in  the  VHF  and  UHF  range 
would  exhibit  a  teodency 
to  cut  the  elements  longer 
than  necessary.  This  stems 
from  the  old  adage,  "U  is 
easier  to  cut  'em  long  than 
to  add  a  piece  on/'  This  is 
the  philosophy  that  has 
helped  give  the  long  yagi  a 
questionable  reputation. 


In  an  attempt  to  rein- 
state the  long  yagi  in  its 
rightful  position,  antenna 
patterns  of  a  13-element 
yagi  were  made.  Ftg.  1 
shows  polar  patterns  of  the 
long  yagi  in  horizontal 
polarization  Fig.  2  shows 
patterns  with  the  yagt  ver* 
ttcally  polarized.  Fig.  3 
shows  the  ref  ererice  dipole 
in  the  horizontal  plane. 
Curve  A  is  plotted  in  the 
same  relative  gain  scale  as 
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fig.  I.  Horizontaf  polarizaiion  radiation  patterns  for  the  13-elemeni  yagi  at  420,  432,  438,  and  442  MHz. 
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Fig.  2.  Vertical  polarization  radiatior}  patterns  for  the  1 3-efement  yagi  at  420.  432,  438,  and  442  MHz, 


§o 


Figs.  1  and  2.  Curve  B  is 
merely  an  expanded  plot 
due  to  gain  increase  in 
plotting  technique.  The 
spike  at  the  upper-left  of 
Fig.  1  was  produced  by  a 
search  radar  of  an  adjacent 
airport.  A  cool,  windy  fall 
day  and  the  lack  of  more 
output  from  the  signal  gen- 
erator kept  the  patterns 
from  being  of  the  picture- 
book  variety.  Fig.  4  shows 
the  test  setup. 


Fig.  5  shows  graphically 
the  nonsymmetrical  band- 
pass characteristics  of  the 
long  yagi-type  of  antenna. 
The  extremely  rapid  cutoff 
on  the  high  side  of  the  in- 
tended operating  frequen- 
cy has  caused  many  an 
amateur  to  cast  aside  this 
type  of  antenna.  This  curve 
shows  readily  that  it  is  un- 
wise to  cut  the  antenna  to 
operate  below  the  intend- 
ed operating  frequency. 
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Fig.  6.  Method  of  interconnecting  four  yagis. 


The  438-MHz  pattern  in 
Fig.    1    indicates    that   the 

beam  width  at  the  half- 
power  points  is  approx- 
imately 25  degrees.  Cain 
measurements  further  re- 
vealed that  16  dB  of  gain 
can  be  realized  without  dif- 
ficulty. This  gain  figure  can 
be  obtained  over  a  fre- 
quency range  of  at  least 
four  megahertz.  Four 
megahertz  is  approximate- 
ly plus  and  minus  0.5%  of 
435  Hz,  which  is  more  than 
ample  for  ham  frequen- 
cies. Just  make  sure  that 
your  beam  design  frequen- 
cy is  at  or  near  the  high  end 
of  the  bandwidth  desired. 

Four  long  yagi  antennas 
(Fig.  6)  operating  on  432 
Hz,  using  13  elements 
each,  will  yield  a  gain  of  22 
dB  (assuming  16  dB  per 
each  13-element  yagi).  To 
obtain  this  same  gain  with 
a  collinear  array,  approxi- 
mately 1 76  elements  would 
be    required    (88    driven 
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Fig.  3.  Reference  dipole 
radiation  pattern  in  the 
horizontal  plane. 

elements  and  88  reflec- 
tors). At  this  point  in  com- 
parison, does  the  singular 
feature  of  unnecessary 
bandwidth  seem  worth- 
while? 

If  reasonable  care  is  ex- 
ercised during  construc- 
tion (Fig.  7)  and  all  dimen- 
sions are  adhered  to  within 
one  sixteenth  of  an  inch, 
then  you  can  boast,  "Have 
yagi,  will  radiate/'B 
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.rtffher  you  want  to  install  a  new  repeater 
system  or  upgrade  your  old  one.  don  t  you  want 
the  finest  repeater  available  ...  at  a  reasonable 
price?  And  don't  you  want  to  buy  it  from  a  reputa- 
ble firm  with  years  of  experience  in  Repeater 
Systems?  A  company  that  will  stand  behind  the 
unit  lOOVo  if  you  should  encounter  a  problem? 

1-checK   features,   performance. 
avatiaDtniy  oi  a  fttll  line  of  accessories  and  op^ 
tions  -  . .  check  prices,  and  check  into  the  com 
pany's  reputation^^t^^ 

If  you  do.  you1l  find  that  there  isn't  a  repeater  on 
the  market  that  really  compares  to  the  SCR1000 
or  4000!  There  are  low-power  *  barebones"  units, 
and  there  are  super-expensive  repeaters  (which 
don't  even  offer  many  of  our  features)!  All  things 
considered,  we  feel  that  the  SCR1000  &  4000  are 
simply   the   finest   repeaters   available  — [^fo- 
duced  by  a  very  reliable  company  which  spe- 
cialties specifically  in  this  field.  So,  make  your 
next  repeater  a  Spec  Comm.  Years  from  now. 
you'll  still  be  glad  you  did! 


Made  in  USA 


Shown  in  Optional  Cabinet 


Available  with  Full  Autopatch/Reverse  Patch/Land-Line  Control;  Touch  Tone  Control  of  various  repeater  functions; 

PL".  "Emergency  Pwr.  I.D.":  various  Tone  &  Timer  Units,  etc.  PLUS -the  finest  Duplexers,  Cabinets,  Antennas, 

Cables,  etc.  Our  Repeaters  are  sold  factory  direct  only,  or  through  Foreign  Sales  Reps.  Get  your  order  in  A.S.A.P.! 


180  Day  Warranty 


Call  or  write  today  arid  get  the  details! 


SPECTRUM 

Export  Orders  —  Contact  our  International  Dept 
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'6  channels. 
0.35  uV  Rcvr. 
6  or  8  Pole  Crystal  FItr. 
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Very  Reasonable  Price! 
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Mobile  Unit 
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•  BuHt-in  AC  Power  Supply. 

•  Front  Panel  Status  indicator  Lights. 

•  Optional  Rcvr.  Scanning  Function  Available. 


SPEC  COMM  REPEATER  BOARDS,  SUD-ASSEMDLIES  &  ACCESSORIES 


SCR100 
BOARD 


These  are  Professional  "Commerciaf  Grade"  Units  — Designed  for  Extreme  Environments  (- 30  to  +60°  C). 


All  ec|uipment  assembled  &  tested.   For  2M  &  220  MHz. 
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SCT  110  BOARD 


SCR100  Receiver  Board 

Wide  dynamic  range  t  Reduces  overload,   de- 
sense',  and  IM. 
Sens.  0.3  uV/20  dB  Ql.  typ. 
Sel   -6dB  #  -  6,5  KHz,  -IIOdB  @   ±30KHz.  (8 
Pole  Crystal  FItr.) 
'S  Meter*  Output. 

Exc.  audio  quality!  Fast  squefch!  $139.95 
vk^/xtal 

SCR100  Receiver  Assembly 

SCR  100  mounted  In  shielded  housing 
Same  as  used  on  SCR  1000 
Completely  asmbld.  w/F.T.  caps.  S0239  conn.. 
AFGAIN  POT.  etc.  $205,00 
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SCAP  Autopatch  Board 

Provides  ail  basic  autopatch  tunctlons 

3  Digit  Access;  1  Aux.  On/Off  function;  Audio 

AGC;  Built-in  Timers;  etc. 

See  our  Dec    73  Ad  oi   write/call  for 

detarts  $235. 00 

RPCM  Board 

Used  w/SGAP  board  to  provide  "Reverse  Patch 

and  Land'Ltne  Control  of  Repeater, 

Includes  land  tine  "answering"  circuitry  $79.95 

WP641  Duplexer 

Superior  Band  Pass/Band  Reject  design 

Provides   great   rejection  of   "outof    band" 

signals 

Extremely  easy  to  adjust 

-93  dB  typ.  isolation  $550.00  {fully  ckd  out 

W/SCR1000). 


FL-6  Rcvr,  Front-End  Preselector 

6  Hi  Q  Resonators  with  FET  preamp. 

Provides  tremendous  rejection  of  "outof-band"  signals 

w/out  the  usual  loss!  Can  often  be  used  instead  of  large, 

expensive  cavity  filters. 

Extremely  helpful  at  sites  with  many  nearby  VHP  transmlt- 

ters- 

Galn:  apx.  10  dB. 

Selectivity:    -20  dB  #  ±2.0  MHz:  -60  dB  @  ±6  MHz 

{typ.),  $85,00. 

TRA-1  Timer  Reset  Annunciator  Board 

Puts  out  a  tone  "beep"  on  rptr.  xmtr.  apx,  1  sec,  after  rcvd. 

signal  drops— thus  allowing  time  for  breakers. 

Resets  rptr.  time-out  timer  when  tone  is  emitted. 

Adjustable  time  delay  and  tone  duration. 

For  use  with  CTCIOO  and  I Dl 00/250. 

$20.95  (Add  $29.95  for  msl.  &  ck.  out  in  SCR1000). 

TMR-1  Timer  Board 

Can  be  set  up  for  1  of  2  configurations. 
ni)  Time  Out  Warning  Tone. 
#2)  "Kerchunker  Killer"- initial 
Rptr.  Xmtr.  key-up  delay. 
I  For  use  w/SCRlOOO,  or  CTC100/ID250.  $20.95 

CTCIOO  COR/TJmer/Control  Board 

'  Complete  COR  circuitry. 

t  Carrier  "Hang"  &  T.O.  Timers. 

I  Remote  xmtr.  Inhibtt/Reset  control. 

•  Provision  for  panel  control  switches  &  lamps. 

'  100%  Solid  State  CMOS  logic. 

I  Many  other  features  $36.00. 

ID250  CW  ID  &  Audio  Mixer  Board 

Adjustable  ID  tone,  speed,  level,  timing  cycle. 
'4  Input  AF  Mixer  &  Local  MIc  amp. 
'  COR  input  tS  xmtr  hold  circuits. 

CMOS  logic;  PROM  memory -250  bits/channel. 

Up  to  4  different  ID  channels! 

Many  other  features.  Programmed  $75.00 

(1  Chan.)  Add^l  Chan.  $4.00  ea. 


SCT110  Xmtr/Excfter  Board 

'  7  or  10  Wts.  Output.  100%  Duty  Cycle! 

'  Infinite  VSWR  proof 

'  True  FM  for  exc.  audio  quality 

'  New  Design— specifically  tor  continuous  rptr. 

service 
'  Very  low  in  "white  noise" 

Spurious  -70  dB 

With  ,0005%  xlal.  $139.95 

BA-10  30  Wt.  Amp  t>oard  &  Heat  Sink,  3  sec.  LPF 

6  reL  pwr.  sensor.  $55.95 

SCT110  Transmitter  Assembly 

SCT110  mounted  in  shielded  housing 

Same  as  used  on  SCRIOOO 

Completely  asmbld.  w/F.T  caps,  S0239  conn. 

7  or  10  Wt.  unit  $205.00.  Add  $69,95  for  30  Wt 
unit. 


TTC100TOUCHTONE 
CONTROL  BOARD 

TTC100  Touchtone  Control  Board 

3  digit  ON,  3  digit  OFF  control  of  a  single 
repeater  function.  Or.  2  functions  {2  digits  ON 
each)  with  1  digit  (each)  OFF. 
Can  be  used  to  pull  in  a  reiay,  trigger  logic,  etc. 
Typically  used  for  Rptr.  ON/OFF.  HI/LO  Pwr., 
P.L  ON/OFF,  Patch  Inhibit/Reset,  etc. 
Stable,  anti-falsing  design.  5s  Limit  on  access. 
$85.00  ($125.00  Inst.  &  ckd.  out  in  SCRIOOO). 
2  Function  or  Custom  Programming  -  +  $15.00. 
For  Add'l   Function{s)-Add  a  "Partiai  TTC 
Board.  $42.00. 
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Working  with  FETs 


part  I 


When  it  was  intro- 
duced, the  FET  was 
billed  as  "the  transistor 
that  thinks  it's  a  tube/' 
There's  been  a  lot  of  cur- 
rent through  the  gate  since 
then,  but  there  are  a  lot  of 
similarities. 

It  is  one  of  the  few  tran- 
sistors that  does  give  a 
hard-line  tube  man  a  fight- 
ing chance  at  making  it 
work. 

There  are  a  few  basic  dif- 
ferences. The  voltage,  cur- 
rent, and  power  ratings  are 
much  less.  You  also  lose 
one  important  tube  advan- 
tage right  off  the  bat.  The 
trouble  with  thinking  of  the 
FET  as  just  a  teensy  tube  is 
that  it  really  just  thinks  it  is 
a  tube;  it  really  is  a  tran- 
sistor. 

As  with  almost  all  tran- 
sistor situations,  they  are 
unforgiving  of  errors.  With 
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a  tube,  you  can  make  a 
mistake  and  probably  you 
won't  hurt  the  tube  if  you 
were  paying  attention  and 
correct  it.  Transistors 
either  get  treated  right  or 
they  quit  on  you.  That's  it. 
There  is  rarely  any  middle 
ground. 

In  that  one  sense,  the 
FET  is  a  transistor,  not  a 
tube.  While  you  probably 
can  understand  that  the 
operating  conditions  are  at 
a  much  lower  level  than  a 
tube,  it  may  be  hard  to  get 
away  from  the  tube  think- 
ing you  are  used  to,  which 
can  harm  the  FET. 

Circuit  operation  has  a 
number  of  similarities  be- 
tween the  FET  and  the 
tube.  If  you  did  much 
bench  work  with  tubes,  the 
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f\g.  1.  Schematic  symbols. 


Fig.  2.  Simplified  tube  AFSK 
oscillator  circuit 


circuits  will  not  be  far  dif- 
ferent. The  thing  you  have 
to  catch  on  to  is  the  trick  of 
treating  it  like  a  transistor. 
A  few  simple  precautions 
should  be  enough  to  get 
you  going. 

There  must  have  been  a 
time  when  you  were  told 
not  to  connect  the  plate 
supply  to  the  filament,  and 
what  would  happen  if  you 
did.  Somewhere  along  the 
line  you  probably  did  it, 
too.  That's  how  you  learned 
not  to  for  all  time.  FETs  are 
much  cheaper  than  the 
tubes  were  even  then,  so 
it's  not  too  traumatic  to 
lose  a  few  learning.  Let's 
just  try  and  cut  down  on 
the  number. 

First,  a  few  terms.  Fig.  1 
shows  a  triode  tube  sche- 
matic and  an  FET  sche- 
matic, with  a  comparison 
of  the  terms  for  the 
elements. 

While  you  probably  did 
not  have  to  think  much 
about  the  safety  of  the 
tube  while  you  worked, 
you  did  have  to  think  of 
your  own  safety.  Those 
high  voltages  could  kill 
you  if  you  didn't  keep  your 


wits  about  you.  One  of  the 
unfortunate  things  about 
working  with  transistors  is 
the  tendency  to  forget 
about  safety.  At  those  low 
voltages,  a  serious  acci- 
dent is  rare.  You  can  still 
get  hurt,  though.  There  is 
also  plenty  of  kick  in  the 
line  voltage  of  your  power 
supply.  Still,  most  people 
tend  to  get  careless  work- 
ing with  transistors;  and 
they  usually  get  away  with 
it.  All  this  talk  of  safety  has 
a  purpose. 

Besides  saving  your  own 
hide,  a  little  common  sense 
safety-thinking  can  save 
your  transistors.  With  FETs, 
there  are  things  to  watch 
for.  Here  I  am  speaking  of 
the  normal  run-of-the-mill 
three-element  FET,  not  the 
MOSFETs  or  other  exotic 
breeds.  Just  your  average 
FET.  They  have  a  few  weak 
spots.  Some  of  them  I 
learned  about  the  hard 
way.  Let's  start  with  a  few 
of  those  nasty  parameters. 

The  FET  has  a  maximum 
safe  voltage  that  can  be  ap- 
plied to  the  drain  (plate).  It 
also  has  a  maximum  safe 
current;  this  is  just  about 
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the  same  as  with  tubes. 
There  just  is  less  chance  of 
recovery  if  you  go  wrong. 
There  is  one  other  basic 
maximum.  This  is  the  safe 
voltage  that  can  be  applied 
between  the  source  and 
the  gate.  There  is  a  com- 
parabfe  safe  grid  voltage 
with  a  tube,  but  it  was  not 
something  that  you  ran 
into  often.  What  this  all 
gets  to  is  that  it  is  often 
fairly  simple  to  adapt  a 
tube- type  circuit  to  an  FET 
If  you  ]ust  watch  out  for 
the  ratings. 

The  FET  audio  oscillator 
to  be  described  is  almost 
an  exact  duplicate  of  a 
tube  circuit.  However, 
there  are  certain  key  fac- 
tors in  its  design  that  are  a 
direct  result  of  its  being  an 
FET  rather  than  a  tube. 

Some  of  the  guidelines 
for  working  with  the  circuit 
were  learned  the  hard  way. 
Once  learned,  they  can  be 
adapted  to  working  with 
other  FET  circuits,  as  the 
safety  factor  is  the  same  no 
matter    what    the    circuit 

function  is. 

Thje:  basic  tube  circuit 
started  life  as  a  simple 
AFSK  Cjircuil  A  doubles 
triode  was  used  as  an 
oscillator  buffer  circuit. 
Since  the  oscillator  part 
was  so  simple,  it  was 
chosen  for  the  FET  circuit. 
The  basic  circuit  is  shown 
in  Fig.  2.^  This  is  much 
simplified.  The  AFSK  part 
was  left  out  and  only  the 
oscillator  part  is  shown. 
This  can  be  transferred  to 
the  FET,  but,  in  fact,  it  was 
not  done  that  way 

1  tike  to  see  how  many 
parts  can  be  left  out  and 
have  it  still  work.  (It  usual- 
ly works  better  that  way, 
too  J 

What  was  first  tried  wa$ 
something  simitar  to  Fig.  3. 
At  some  point,  fiddling 
with  values,  it  did  work. 
Now  my  education  began. 

The  output  at  the  drain 
was  not  much  to  write 
home  about  and  the  w^ye- 
form  was  no  great  bargain. 
There  were,  however,  two 


basic  considerations  work- 
ing here.  I  was  carefully 
monitoring  the  current  the 
FET  was  drawing,  the  out- 
put waveform  andj  ypjtage, 
and  the  dc  voltage  at  the 
drain.  The  one  thing  I 
wanted  to  be  sure  of  was 
that  I  was  not  exceeding 
the  drain  voltage  or  cur- 
rent. Since  both  were  quite 
small,  and  well  within 
limits,  it  was  just  a  ques- 
tion of  getting  the  wave- 
form and  output  right 

Then  the  fun  began. 
With  a  littlf  rppre,  worki  t 
managed  to  go  through 
about  ten  bargain  FETs.  I 
kept  my  eyes  glued  to 
those  meters  and  that 
scope;  I  never  even  got 
close  to  the  ratings.  What  I 
did  get  was  ten  zapped 
trannies  and  a  bad  eye 
twitch.  There  had  to  be 
something  I  was  missing. 

Then  the  great  light 
dawned.  I  was  zapping  the 
input.  But  how?  With  such 
a  dinky  current  and  output 
how  could  I  zap  the  input? 

There  were  two  answers 
here.  The  el-cheapos  did 
not  have  the  same  be- 
tween-element  ratings  of 
the  HEP801  I  also  was  us- 
ing, and  the  input  circuit  is 
where  the  action  is. 

This  is  going  to  sound 
strange,  but  when  I  got 
around  the  measuring  it 
was  startling.  Even  in  the 
original  tube  circuit,  the 
output  was  taken  from  the 
grid  circuit.  That^s  where 
all  the  signal  is.  That  was 
where  all  the  trouble  was  in 
my  FET  oscillator,  too.  A 
simple  matter  of  peak-to- 
peak  was  killing  me. 

Now  we  have  to  go  back 
a  bit  and  see  what  is  hap- 
pening in  the  gate  (grid)  cir- 
cuit Let's  start  with  my 
power  supply.  It  is  ad- 
justable, and  I  was  testing 
at  5  through  12  or  more 
volts  dc  to  the  FET.  That's  a 
normal  transistor  range, 
and  I  even  gave  it  a  bit 
more  for  test  purposes.  It 
w^S^boMt  that  time  when  I 
began  to  notice  a  distinct 
lack    of    functional    FETs. 


Since  I  obviously  (?)  was 
not  exceeding  the  ratings, 
it  was  quite  upsetting. 

Having  nothing  left  to 
do,  and  only  one  FET  left  1 
went  and  took  a  look  at  the 
gate  circuit  with  the  scope. 
It  nearly  knocked  me  off 
the  chair.  The  scope  had 
been  set  for  a  small  signal, 
and  the  gate  signal  nearly 
punched  a  hole  in  the  top 
and  bottom  of  the  CRT, 
Where  did  all  the  signal 
conie  from  all  of  a  sudden 
, , .  ahd  how  do  I  get  rid  of 
some  of  it? 

That  was  the  problem, 
once  1  recognized  it.  Then 
a  few  facts  filled  in  the  rest. 
First  off,  I  turned  off  the 
gear  until  my  head  cleared. 
While  it  wSs  obvious  that 
there  was  a  walloping  sig- 
nal in  the  gate  circuit,  1  had 
not  fully  pinned  it  all 
down.  I  could  see  that 
ther^  was  a  probability 
that  I  was  zapping  the  gate 
though,  so  I  went  back  to 
the  spec  sheets.  The  specs 
for  the  801  FET  showed  a 
maximum  of  20  volts  dif- 
ference between  the 
source  and  the  gate.  If  this 
were  exceeded,  it  would 
damage  the  FET.  There 
went  a  handful  of  FETs, 

That  was  what  hap- 
pened; but  why,  and  how 
do  I  avoid  it  next  time?  tt 
was  obvious  that  more  test- 
ing and  measuring  would 
have  to  be  done,  so  there 
was  going  to  be  a  risk. 

The  first  obvious  thing  to 
do  was  lower  the  supply 
voltage,  This  was  done  and 
the  scope  watched  while  it 
was  turned  back  on.  At 
some  lower  voltage,  the 
circuit  started  up  again.  A 
quick  check  of  the  scope 
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showed  that  the  signal 
voltage  was  safe.  Ther)  a 
few  measurements  gave 
me  the  data.  The  signal 
voltage  is  a  peak-to-peak 
sine  wave,  A  peak-to-peak 
signal  also  will  count  as  the 
maximum  value,  too.  Thus, 
even  though  the  specs  im- 
ply a  dc  difference  of 
potential  not  to  exceed  20 
volts,  a  sine  wave  more 
than  that  also  will  be  a  dif- 
ference exceeding  20  volts. 

There  is  another  factor 
here,  too.  The  signal  volt- 
ag<e  can  approach  twit;e 
the  value  of  the  dc  voltage 
to  the  drain.  In  an  oscil- 
lator circuit  the  coil  and 
capacitor  can  store  a 
charge  that  will  add  to  the 
charge  of  the  opposite 
swing  of  the  wave.  That 
means  a  nine-volt  supply 
voltage  can  deliver  almost 
an  eighteen-volt  peak-to- 
peak  signal.  Co  up  to  12 
and  you  get  24  volts  p-p. 
Test  it  at  15  volts,  and  your 
30  volt  signal  zaps  the  tran- 
sistor. 

The  first  thing  you  can  do 
is  keejp  your  power  supply 
voltage  low.  But  what  if  ypu 
want  to  run  the  oscillator  at 
a  higher  voltage,  say  12,  for 
mobile  use  or  to  go  with 
other  circuitry? 

The  obvious  thing  would 
be  to  dampen  its  enthu- 
siasm. There's  a  simple  way 
to  do  this.  Just  add  a  resis- 
tor across  the  circuit  as  in 
Fig.  4.  The  value  isn't 
critical.  Just  watch  the 
scope  as  you  play  with 
values  Can  ideal  place  for  a 
resistance  substitution 
box]. 

By  loading  the  circuit, 
you  cut  down  its  output.  I 
settled  on  a  value  of  2.2k 


* 


Fig.  3,  Experimental  FET  os- 
cillator. 


Fig.  4.  Resistor  added  to  cut 
signal. 
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for  one  circuit.  That  gave 
me  an  output  of  about  11 
volts  p-p  with  a  drain  cur- 
rent of  2.2  mA.  My  notes 
show  a  voltage  of  9-12 
volts,  but  that  is  just 
nominal.  The  circuit  was 
tested  and  worked  at  both 
lower  and  higher  voltages 

In  the  final  circuit  (Fig. 
5),  there  was  no  load  resis- 
tor. It  seems  to  work  well 
without  one.  There  was  one 
additional  part  that  might 
be  needed. 

With  some  circuits  there 
may  be  some  TVI  or  RFI 
caused  by  the  unshielded 
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fig.  5.  Practical  FET  audio 
oscillator  circuit. 


circuit  or  long  test  leads. 

When  you  get  it  going, 
try  a  few  values  of  bypass 
capacitors  at  the  drain. 
Too  big  a  value  will  stop 
the  oscillator  from  work- 
ing. Too  small  will  not 
filter,  but  there  should  be  a 
range  of  values  that  will  do 
the  bypassing  job.  Start 
around  0.005  to  0.5  uF. 

That  brings  up  an  impor- 
tant point  There  are  sev- 
eral performance  charac- 
teristics you  want  to  have 
in  your  oscillator.  These 
are  simple  things  that  tell 
you  the  design  is  sound. 
You  will  hear  a  good  tone, 
even  if  there  is  distortion 
that  would  be  unaccept- 
able for  many  purposes. 
The  scope  will  show  you 
the  actual  waveform  of  the 
output  What  you  want  is  a 
good  clean  sine  wave  out- 
put. Noticeable  clipping  of 
one  or  more  peaks  usually 
will  give  you  harmonic 
content  that  can  cause 
trouble  So  for  openers,  it 
should  look  right 
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Electronics    Supply,    Inc. 

1506  McKinrwy  •  Houtton.  T«Kai  77002  •  (713)  fiSS-02it 


It  is  not  shown  here,  but 
break  the  source  lead  and 
put  m  a  key.  Then  key  the 
oscillator  as  a  code  oscil- 
lator. If  it  does  not  key 
well,  your  circuit  is  not  the 
best.  That's  one  reason  I 
did  not  follow  many  stan- 
dard designs,  they  did  not 
key  well.  This  one  keys 
cleanly  and  starts  right  up. 
At  the  least  you  can  use  it 
for  code  practice. 

There  are  some  simple 
stability  tests.  Leave  it  on 
for  a  while.  Does  it  drift  as 
you  listen?  A  low  frequen- 
cy tone  is  best  for  this;  a 
slight  frequency  shift  will 
be  more  noticeable  at  low 
frequencies  than  at  higher. 
An  obvious  short-term  drift 
is  a  sign  of  poor  design  or 
of  circuit  trouble.  A  hot  or 
warm  FET  is  another  trou- 
ble signal.  If  you  have  a 
counter  or  some  other  stan- 
dard, you  can  check  also 
for  long-term  stability. 
However,  make  sure  your 
standard  does  not  drift, 
too. 

If  your  circuit  shows 
good  form,  does  not 
change  characteristics 
over  a  long-term  test,  and 
keys  cleanly,  you  probably 
have  a  usable  circuit. 

Another  tip-off  is  your 
tolerance  factor  This  cir- 
cuit will  work  over  a  wide 
range  of  parts  values  and 
voltages.  Beware  of  any 
circuit  where  values  are 
critical  for  operation  That 
does  not  mean  don't  use 
precision  where  you  want 
it— for  example,  to  get  an 
exact  frequency  — but  if 
the  oscillator  is  critical  in 
operation,  it  will  be  trouble 
no  matter  how  precise  it  is. 

Remember  that  your 
output  is  taken  from  the 
gate  circuit.  Almost  any 
normal  coupling  capacitor 
value  will  work.  0.05  uF  to 
10  uF  would  be  median,  al- 
though I  have  coupled  the 
output  with  a  gimmick  ca- 
pacitor of  a  few  turns  of 
wire. 

The  pitch  is  easily  ad- 
justed over  the  audio  range 
by  the  choice  of  CI    A  ca- 


pacitance substitution  box 
can  help  here,  though  I 
have  used  just  a  handful  of 
caps  and  done  as  well. 

While  this  is  a  simple  cir- 
cuit, there  were  a  number 
of  very  important  guide- 
lines for  working  with  FETs 
These  will  be  restated  as 
rules  of  thumb. 

1.  Do  not  exceed  the 
maximum  drain  voltage  or 
current. 

2.  Do  not  exceed  the 
maximum  voltage  between 
elements,  particularly  the 
source-gate  junction, 

3.  Monitor  all  key  volt- 
ages and  signals. 

4.  Start  at  the  lowest 
practical  drain  voltage  and 
work  your  way  up. 

5-  Leave  yourself  the 
largest  margin  for  safety 
you  can. 

6  A  critical  circuit 
should  be  a  tip-off  of  poor 
design. 

I  found  the  final  circuit  I 
used  to  be  reliable  for  most 
of  my  purposes,  I  think  it 
can  be  adapted  easily  for 
many  ham  uses.  A  little 
time  working  with  that  cir- 
cuit should  make  you 
much  more  comfortable 
when  working  with  FETs. 
The  circuit  is  not  the  only 
one  in  the  world;  however, 
a  great  deal  can  be  learned 
by  trying  other  tube-type 
circuits  with  your  test  set 
up.  Some  will  work  right 
off,  some  you  may  have  to 
fiddle  with  values  or 
change  the  circuit  around 
some. 

In  any  case,  there  is  no 
substitute  for  the  prag- 
matic experience  of  actual- 
ly working  with  these  cir- 
cuits, and  having  first-hand 
knowledge  of  what  hap- 
pens as  you  vary  values  or 
circuit  configuration. 

I  hope  these  circuits  and 
test  methods  shown  will 
encourage  experimenta- 
tion with  this  and  other 
published  circuits.  ■ 
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IVeVe  comAnc&i.,.we\)e  bidlt  the  world*s 

finest  ampler  in  its  chss! 


ENRY  RADIO'S 


THE  NEWEST  MEMBER  OF  THE  FAMOUS  HENRY  RADIO 

FAMILY  OF  FINE  AMPLIFIERS 


The  2K0-5  and  2K-4A  linear  amplifiers  completety  fulfill  th© 
naeds  of  discriminating  amateurs  who  want  the  very  best 
and  are  willing  to  pay  the  price.  But  we  have  long  felt  that 
many  amateurs  would  be  satisfied  with  less  power  if  they 
coutd  stifl  have  the  same  high  quality  and  dependability. 
The  IKO'5  fulfills  that  need  beautifully. 

•  Qu$Uty  that  is  unmatched  in  any  other  Imear  in  its  class.  The 

same  high  Mandards  of  engineertng  and  construction  as  the 
2KD-5  and  2K-4A  IHeavy  duty  components  guarantee  years  of 
trouble  free,  dependable  performance^ 

•  Smaller  and  lighter.  Weighs  about  27  pounds  less    .easier  to 

take  alorig  on  vacation  trips  and  DXpedltions. 

•  Less  expensive.  If  your  budget   is  limited,  but  you  still  want  a 

GOOD  quality  linear  to  kick  your  signal  way  up.  with  sharp^ 
clear  signals,  the  lKD-5  will  give  you  just  about  everything 
you  want. .  .  and  without  sacrificing  quality. 

GENERAL  JNFORMATION 

The  IKO'5  js  a  120O  watt  PEP  input  (700  watt  PEP  norT^^nal  output)  RF  Imear 
amplifier  covering  t^e  SO.  40,  20  and  15  meter  amateur  bands.  {10  meters  on 
umts  shippftd  outride  the  U.S  ) 
Tube  Compbment:    Eimac  3  500Z  glass  envelope  tffode  operanng  m  a 

grounded  grid  circuit. 
ALC  Circuit  ALC  Ckcuii  to  pr^wen!  overdrive  from  higft  power  escitefS,  also 

boosts  average  tafk  power 
Type  of  Emission    5S8,  CW.  RTTY  or  AM 
Anienna  Re! ay:  DC  relay  systen^  for  hum-free  operatiof>.  requires  $hortif>g  contacit 

to  ground  during  transmit  to  key  atripjifier  into  trart$nni|. 
Power  Output  Indtcator:  Seff -contained  relative  RF  power  meter 
Tank  Circuri:  Pi-L  place  circuit  with  a  rotary  silver  plated  tank  colt  for  greatest 

efficiency  arKJ  maximum  attenuation  of  unwanted  harmonics. 


Input  Circuits:  Cathode  Pi  input  matching  circuits  for  ma^cimum  drive  and  tineariry. 
Pow«r  Supply     Conservative  power  supply  with  solid  stale  rectifiers  for  reliable,, 

long  term  operation. 
Dimensions  6  75"  high  x  14"  widejt  15"  deep  Weight   4B  pounds 

Price  $695. 00 

2K-4A  tEoor  console  linear  amplifier    .    slid  the    workhorse  "  of  Amateur 
Radio   Engineering,  construction  and  features  second  to  none  Provides 
a  ^ong  life  of  reliable  service  while  its  heavy  duty  corriponents  allow  it 
to  loaf  along  at  full  legat  power,  $1 195.00 

2KD-&  desk  model  linear  amplifer    .    lighter,  more  compact  and  less 
expensive,  but  still  a  heavy  duty,  high  quality  linear  that  witt  operate  at 
full  legat  power  month  after  month  for  years  to  come.  $945  00 

Tempo  2002  amplifier  for  2'metef  opefation.  2000, watts  PEP  input 
on  SSB  or  1000  watts  input  on  FM  or  CW  $795.00 

Tempo  VHF/UHF  solid  state  power  amplifiers  for  use  ir>  most  land 
mobiie  applrcations  Call  or  write  for  list  of  models  available. 
Tempo  100AL10  VHF  linear  amplifier.  Power  output  of  100  watts 
(nom  )  with  only  10  watts  (r>om.)  m.  $209.00 

3K'A  linear  ampltfier  (for  export  ar^d  military  use  only)  Superior  quality, 
extremely  reliable.  At  least  three  kilowatt  PEP  input  on  SSB .      2000 
watt  PEP  output.  $1 595.00 

4K'ULTRA  linear  amplifier  (for  export  and  military  use  only)  For  the 
most  demanding  operation  .      SSB.  CW.  FSK  or  AM.  For  general 
coverage  operation  from  3  0  to  30  MHse.  but  can  be  modified  for 
operation  on  frequencies  up  to  100  MHz.  100  waits  dme  delivers 
4000  watts  PEP  input.  $3450  00 

All  of  th»  abovfl  «)ic»pt  th«  2002.  3K^A  &  4K-ULTflA 
■f«  avaitBlila  at  T«fnpo  <l««l*rs  tlnroaghaut  th»  y.$. 


v'HS 


1 1 240  W,  Olympic  Blvd..  Las  AfigeH  Calif.  90064  213/477-6701 
931  N.  Euclid,  Anaheim.  Calif.  92801  714/772-9200 

Butler,  Missouri  64730  816/679  3127 
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The  MARC  Success  Story 

your  club  can  do  it,  too! 


Bafy  Heit  K9EID 
Box  68 

#2  Heil  Indujsirla!  Drive 
Marissa  IL  62257 

Radio  clubs  c^n  be  fun. 
Radio  clubs  promote 
and  increase  the  awareness 
of  this  great  hobby  of  burSi 
Radio  clubs  generate  good- 
will and  fellowship  among 
our  ranks.  Radio  clubs  be- 
come effective  and  suc- 
cessfMl  only  in  major  cities 
with  large  populations. 

All  but  one  of  the  above 
statemeiitf  are  very  true, 
The  la!it  statement  will  get 
blown  to  the  wind  as  you 
team  more  about  MARC 
the  Marissa  Amateur  Radio 
Club.  This  club  celebrated 
Its  first  annrversary  last 
May.  It  has  a  roster  of 
almost  ninety  members.  Its 
monthly  meetings  average 
fifty  in  attendance,  and 
each  month  its  programs 
and  special  events  keep 
drawing  the  members  closer 
and  increasing  the  activity. 
The  club  owns  a  massive 
repeater  system  with  wide- 
area    150-mile    coverage. 


Every  Monday  night  a  high- 
ly successful  "Swap  Net"  is 
activated  by  MARC  on  the 
81/21  repeater.  MARC  has 
been  active  in  two  Field 
Days,  has  sponsored  two 
March  of  Dimes  Walk-A- 
Thons,  and  has  graduated 
many  through  its  license 
classes.  A  code  practice 
session  is  run  each  evening 
on  the  repe^jtejr. 

This  scope  of  activities  is 
remarkable  for  a  club  lo- 
cated in  a  smalt  town  like 
Marissa,  Illinois,  fifty  miles 
southeast  of  St.  Loiil^  in  the 
middle  of  the  southern  Il- 
linois coal  fields.  The 
population  of  Marissa  is 
2400,  when  counting  all 
men,  women,  children,  and 
pets! 

Humble  Beginnings 

In  April  of  1977,  Dick 
Smith  WB9VZE  and  I  be- 
gan discussing  the  idea  of  a 
club  for  the  area.  Steve 
K9SR  had  been  holding 
classes  in  his  home  and 
had  helped  many  in  obtain- 
ing the  knowledge  neces- 
sary for  them  to  get  their 


licenses.  Dick  and  1  called 
an  organizational  meeting 
to  see  what  kind  of  interest 
and  support  for  an  area- 
wide  club  would  be  gen- 
erated. That  first  meeting 
was  attended  by  Bern  ice 
WD9CXQ,  Floyd  W9ZVT. 
Windell  K9ZQK,  Bud 
WD9WFX  Scot  K9SF,  Dick 
WB9VZE,  and  me.  As  it 
lurn^d  out,  the  ^eygn  of  us 
chartered  the  club. 

Making  It  Hafjpen 

It  was  agreed  that  the 
best  way  to  really  promote 
MARC  and  give  the  area 
amateurs  a  gathering  place 
on  the  air  was  to  build  a 
repeater.  I  took  on  the  proj- 
ect. Hundreds  of  hours 
went  into  building  not 
"just  a  repeater,''  but  a 
complex  system  that  turned 
out  to  be  one  of  the  finest 
repeater    systems    in    the 

Midwest  lim  WA9FDP 
(builder  of  the  22/82  in 
Gillespie)  gave  Dick  and 
me  a  new  Motran  receiver, 
Lloyd  WOLLC  gave  us  a 
new  Sinclair  antenna, 
Floyd  W9ZVT  donated  a 
small    power    amp,    Gus 


K9EBA  supplied  the  rack, 
Paul  WB9ICB  aligned  the 
transmitter,  and  Hank 
WjUCZE  doriated  a  Midland 
(ink  transceiver.  The  club 
continued  to  promote  do- 
nations, gifts,  and  help.  The 
Peabody  Coal  Company 
gave  permission  to  use  one 
of  their  250-fodt  silos  for  a 
remote  receiver  site. 

Dick  and  I  got  the  big- 
gest boost  from  the  Village 
Board  of  Marissa.  We  at- 
tendee! #  Board  meeting  to 
explain  how  this  repeater 
would  be  effective  in  emer- 
gency ^communications,  as 
well  as  in  promotion  of  the 
city  of  Marissa.  We  left 
the  meeting  with  a  $250,00 
check  and  a  terrific  repeat- 
er location,  rent-free,  atop 
the  First  National  Bank 
Building.  One  final  dona- 
tion came  from  Dow  Com, 
the  southern  Illinois 
Wjkon  distributor:  a  brand 
new  60-foot  crank-up 
tower! 

All  the  pieces  were  as- 
sembled, and  81/21  was  on 
the  airl  Be  mice,  Floyd,  and 
Windell  were  spreading  the 
word.  MARC  was  happen- 


ing!  Clyb  meetings,  OSCAR 
slide  shows,  demonstra- 
tions on  antenna  phasing, 
birthday  parties.  If  you 
don't  show  up.  you  really 
miss  somethingl  The 
meetings  are  happenings  I 

A  great  help  was  Ernie 
WB9TDC.  who  set  up  a  raf- 
fle of  a  new  Hy-Cain  HT> 
Many  tickets  were  sold  by 
all  club  members,  but  Er- 
nie really  promoted  those 
tickets.  With  each  ticket 
came  more  support  for 
MARC.  Membership  in- 
creased and  the  meeting 
room  at  the  bank  was  out- 
grown, so  meetings  were 
moved  to  the  new  Com- 
munity Center  Member- 
ships continued  to  roll  in; 
each  and  every  ham  was 
proud  to  be  a  MARC  mem- 
ber. 

This  same  watm,  country 
atmosphere  was  projected 
onto  the  repeater.  The 
members  of  the  "Double 
M"  (Martssa  Machine)  are, 
without  a  doubt  one  of  the 
most  friendly,  fun-loving, 
and  helpful  groups  on  any 
repeater  system. 

Newsletters 

In  December,  seven 
months  after  charter,  our 
club  trustee,  Tania 
WB9TKC,  and  Bernice 
WD9CXQ  produced  the 
first  monthly  newsletter, 
Harmonics.  The  newsletter 
has  become  one  of  the  key 
factors  in  keeping  the  pres* 
ent  members  informed,  as 
well  as  introducing  the 
club  to  prospective  mem- 
bers. Tania  has  the  cover 
page  offset-printed,  so  pic- 
tures of  club  members  and 
events  can  be  published,  as 
well  as  small  construction 
articles,  reports,  and  useful 
information  normally  not 
found  in  the  regular  maga- 
zines. No  one  element  or 
person  can  be  credited 
with  the  great  success  ot 
MARC,  but  the  promotion 
and  communication  con* 
stantly  provided  by  the 
newsletter  certainty  help. 

Maintatntng  tfiterest 

What    all    of    this    can 


mean  to  your  local  club  is 
that  there  is  no  need  for  a 
club  to  stay  dormant  Ama- 
teur radio  has  so  many 
facets  to  keep  the  mem- 
bers interested.  It  is  up  to 
each  of  your  members  to 
contribute  something, 
even  if  it's  a  simple  men- 
tion of  the  club  on  the  air. 

There  are  simple  pro- 
grams that  can  generate 
fantastic  interest  and  en- 
thusiasm. Here  are  a  few 
ideas  for  your  next  club 
meeting. 

Ask  a  local  Motorola  or 
GE  sales  office  about  a 
speaker  to  explain  some 
new  communications  de- 
velopment or  alignment 
technique. 

Find  a  police  depart- 
ment radio  technician  to 
come  and  explain  its  so- 
phisticated radio  system. 

Your  CD  office.  Civil  Pre- 
paredness Office,  armed 
services,  or  Weather  Bureau 
will  be  pleased  to  explain 
disaster  and  evacuation 
techniques. 

Railroads  have  fantastic 
slides  and  programs  to  ex- 
plain ha^ardous  materials 
handling,  radio  communi- 
cations, or  general  routing. 

Airline  or  FAA  radio 
technicians  can  talk  about 
their  communications  sys- 
tems and  control  opera- 
tions. 

Look  for  a  collector  of 
antique  radios  to  bring 
some  of  his  collection  for 
nostalgia  night 

Local  ham  radio  stores 
are  always  willing  to  dem- 
onstrate some  SSTV,  video 
RTTY,  or  video  CW  equip- 
ment 

AMSAT  directors  love  to 
discuss  OSCAR 

The  list  is  endless!  These 
are  some  of  the  things  it 
takes,  month  after  month, 
to  promote  those  meet- 
ings. You  must  get  the 
members  into  the  habit  of 
setting  the  second  Tuesday 
(or  whatever  day)  aside  for 
that  important  radio  club 
meeting.  You  must  enter- 
tain or  inform  them.  They 
must  want  to  return.  It's 
the  activities  director's  job 


to  see  that  this  is  done. 

Home-Grown  Programs 

Sometimes  clubs  are 
unable  to  contact  outside 
speakers  to  present  a  pro* 
gram.  To  fill  a  void,  here 
are  some  ideas  that  mem- 
bers themselves  can  use 
to  put  programs  together 

Have  a  Home-Brew 
Night  (no  Kentucky  moon- 
shine, please!].  Ask  any  and 
all  to  bring  their  best  at- 
tempts at  building  equip- 
ment. Award  a  ribbon  or 
small  trophy  for  the  best  — 
or  worst. 

QSL  Night— see  who  has 
the  most  DXCC,  VHF,  coun- 
ties,  longest  distance, 
oldest,  etc.  Again,  give 
awards. 

Antenna  Cain  Measure- 
ment Night— bring  your 
home-brew  VHP  antennas, 
and  award  trophies  for  the 
best. 

Fix  It  Night  — bug  a  few 
radios  or  keyers  and  see 
who  can  find  the  faults. 

C r id- D i p  N  i gh t  —  w i n d 
some  coils,  check  their  fre- 
quencies, show  how  to 
check  antenna  resonance, 
and  so  on. 

Those  of  us  who  have 
been  around  for  awhile 
sometimes  forget  that  the 
newcomers  have  not  seen 
or  heard  a  lot  of  the  "take 
it  for  granted"  things. 
These  simple  things  can  be 
turned  into  fantastic  pro- 
grams. Talk  about  feed- 
lines,  show  thern  how  dif- 
ferent types  of  coax  work 
better,  or  worse;  discuss 
design.  Be  original  Be  in- 
novative Keep  tt  simple 
and  fun!  Always  acknowl- 
edge the  oldest  license,  the 
guest  or  member  from 
farthest  away,  the  one  who 
can  operate  the  most  bands 
or  modes. 

For  a  surefire  barn-burrv 
er  meeting,  celebrate  a 
member's  birthday,  but 
keep  it  a  surprise,  A  sur- 
prise party  can  really  be  a 
great  amount  of  fun.  Keep- 
ing the  secret  is  difficult 
but  can  be  done.  )ust  think 
of  the  crazy  gifts  you  can 
rid  your  junk  boxes  of  I 


Selling  donations  to  the 
club  in  the  form  of  chances 
on  handie-talkies*  keyers^ 
antenna  systems,  etc.,  can 
be  very  successful  as  well 
as  a  heck  of  a  lot  of  fun-  it 
gets  to  be  an  "in^^  thing  for 
all  of  the  members  to  buy 
their  tickets  so  they  won't 
get  left  out  With  enough 
promotion,  the  meeting 
you  select  for  the  drawing 
can  really  be  turned  into  a 
mini-hamfesL 

Public  Activities 

The  club  has  to  keep  the 
public  informed  of  its  ex- 
istence. Local  newspapers 
love  to  have  articles  about 
your  meetings  or  activities. 
Exposure  to  the  outside 
world  can  be  achieved  by 
setting  up  portable  stations 
rn  shopping  malls,  grocery 
centers,  schools,  and  ser- 
vice clubs  (Lions,  Rotary), 
Many  times  you  can  solicit 
donations  at  these  outings, 
also.  Try  to  have  the  local 
TV  mini-cam,  radio  station, 
newspapers,  and  magazine 
reporters  on  hand  to  report 
on  your  activities.  Traffic 
handling,  OSCAR,  phone 
patches,  and,  best  of  all, 
SSTV,  can  be  effective  in 
attracting  attention^  Don't 
forget  to  hang  big  signs 
with  the  club  logo  [You 
don't  have  one?  Shame!)  or 
name  predominant,  as  well 
as  names  and  phone  num- 
bers of  those  members  who 
can  sign  up  prospects  for 
Novice  classes.  Advertise 
your  local  repeater  fre- 
quencies. You  won't  be- 
lieve how  many  VHF  scan- 
ners are  out  there  just 
waiting  for  amateur  radio 
to  inhabit  the  speakerl 

It  is  up  to  you  and  your 
club.  Do  you  really  want 
bigger  and  better  member- 
ship? Do  you  want  to  have 
more  fun?  Do  you  want  to 
ejcpand  each  member's 
awareness  and  knowledge? 
The  MARC  has  proven  that 
all  of  this  can  be  done  in  a 
village  of  2000  people*  The 
best  part  of  this  is  that  the 
entire  effort  can  only  bene- 
fit amateur  radio  every- 
where. ■ 
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Ken  Rehter  KB6FC 
H8Sa  Dorothy  Sl  IM 
Los  Angeks  CA  90049 


Want  to  Upgrade?  Take  a  Tip  from 

a  Ham  Who  Did! 

—  previewing  the  new  code  test 


You  should  upgrade.  It's 
easy*  I'r^  writing  this  to 
encourage  you.  If  1  could 
pass  and  upgrade  to  the 
Advanced  license,  so  can 
you.  Let  me  explain. 

In  the  Los  Angeles  area, 
one  can  attend  Murphy's 
Radio  Class,  This  class  in- 
creases your  knowledge 
and  ability  to  pass  the 
theory  and  regulation  seg- 
ments of  the  FCC  te^ts, 
Also,  Murphy's  sells  code 
tapes  to  help  you  pass  the 
13  wpm  requirement 
Other  cities  probably  have 
similar  classes  and  aids. 

So  now  we  are  down  to 
the  crux  of  the  problem: 
code,  code,  code,  1 3  wpm, 
13  wpm,  13  wpm.  That 
does  not  sound  like  much. 
But  it  takes  study  and  time 
and  effort  and  is  well  worth 
it. 

I  got  up  about  one-half 
hour  earlier  each  morning 
to  study  code.  Also,  a  local 
repeater  was  broadcasting 
the  Murphy  tapes  3  or  4 
nights  a  week.  They  were 
so  helpful  to  me  that  I 
finally  bought  a  set.  Then  I 
made  progress  to  about  10 
wpm.  1 1  took  the  13+  wpm 
tape  by   73  Magazine   to 


push  me  over  the  magic13 
wpm.  The  tape  from  73 
Magazine  was  mind- 
stretching  and  of  great 
help, 

I  was  cooL  man.  Psyched 
up  and  all  that.  Noway  will 
the  FCC  cause  me  to  falter. 
The  13  wpm  will  be  a 
breeze. 

On  a  nice  Wednesday,  I 
studied  in  the  morning,  ate 
a  late  brunch,  and  drove  to 
Long  Beach,  Calif.  I  parked 
my  pickup  and  walked 
about  3  blocks.  Nice  day. 
Nice  sun.  I  was  cool,  man. 

I  arrived  at  the  FCC  re- 
ception  area  on  time. 
about  noon,  and  that's 
about  an  hour  before 
anyone  wants  to  get 
serious  at  the  FCC  So  now  I 
cooled  my  heels.  Being 
cool,  man,  I  read  a  Reader's 
Digest  and  acted  non- 
chalant. No  code  test  ts  go- 
ing to  get  me  down. 

While  waiting,  one 
episode  was  interesting.  A 
young  man  asked  if  I  was 
going  for  my  Extra,  prob- 
ably because  of  my  grey 
sideburns.  No,  I  was  not, 
but  I  could  help  because  I 
am  an  electronics  engineer 
His   question   concerned 


microvolts  at  the  half- 
power  points  from  an 
antenna  when  given  micro- 
volts at  the  center  of  the 
lobe  or  beam.  Be  careful 
here  to  calculate  in  micro- 
volts, not  Watts.  A  factor 
of  0.707  enters.  Such  final 
reviews  are  common  while 
waiting  for  the  tests  to 
start  Later  I  saw  the  young 
man  taking  the  Extra  writ- 
ten test,  so  he  had  passed 
the  20  wpm  test.  Good  for 
him. 

Finatly,  it  was  my  time. 
The  group  for  13  wpm  was 
called.  We  filed  in,  ad- 
justed  earphones,  and 
waited.  A  young  lady  said 
we  should  copy  down 
everything  we  could.  Since 
the  code  test  is  one  of  com- 
prehension, anything  could 
help  to  select  the  correct 
multiple^hofce  ar\swer.  1 
found  that  to  be  very  help- 
ful and  the  FCC  people 
friendly. 

Then  the  palpitation 
commenced.  My  heartbeat 
went  up.  My  breath  came 
in  short  pants.  My  hand 
shook  somewhat.  And  be- 
lieve me,  Tm  serious,  t  had 
been  psyched  up.  I  had 
been  cooL  Yet  the  Funny 
Candy   Company    had    re- 


duced me  to  a  driveling 
idiot  and  the  test  had  not 
yet  started. 

During  the  one-minute 
warmup  run,  I  copied 
about  50%.  This  indicated 
I  was  about  to  fail  mis- 
erably. Naturally,  this  did 
not  calm  me.  In  fact,  if  any- 
thing, 1  was  ready  to  quit 
then.  But  I  was  tangled  up 
in  the  earphone  wires,  so  I 
decided  to  stay. 

The  test  began,  W4— 
was  talking  to  WA4—  or 
close  to  that.  Then  there 
was  something  called  RST. 
I  figured  that  was  CW  short 
for  RUST.  The  trouble  was, 
some  numbers  followed 
RUST,  so  I  dutifully  copied 
them  down.  Lucky  for  me 
that  I  did.  They  had  the 
nerve  to  ask  me  later  how 
much  RUST  there  was.  So  I 
picked  479's  worth,  and 
that  was  right. 

Some  guy  named  Fred 
was  . .  .  and  about  there  I 
blanked  out  and  lost  a 
whole  string  of  stuff.  But  t 
did  pick  out  two  Rs  in  the 
middle.  Keep  them.  May 
be  useful  later. 

As  things  progressed,  old 
Fred  turned  out  to  be  43 
years  of  age  and  lived  in 
Some    City,     USA,    He 
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worked  as  a  cowboy  in 
Alabama  or  somewhere. 
Also,  the  weather  was  wet 
and  windy. 

The  test  proceeded  to 
consider  technical  things 
like  antennas,  heights, 
tubes,  rigs,  etc.  The  rig  I 
copied  was  an  HQ-101  fol- 
lowed by  something,  some- 
thing, something.  I  shifted 
my  brain  to  zero  and 
picked  only  an  8  out  of  the 
whole  mess. 

Finally,  the  pain  subsid- 
ed. Some  73s  and  old  W4— 
signed  with  WA4— ,  but  my 
palpitating  heart  did  not 
slow.  The  FCC  lady  passed 
out  the  questions.  Ques- 
tions have  never  bothered 
me,  but  the  answers  do. 

The  first  question  said 
the  two  stations  were  W6— 
and  W8—  or  W5—  and 
W1— ,  etc.  Not  a  mention  of 
a  W4  call.  So  I  moved  on  to 
the  second  question  Aha! 
Weather!  Once  agam  I  had 
four  choices,  but  none 
was  wet  and  windy.  The 
third    question    also    was 


from  left  field  It  did  not 
relate  to  my  copy  Oh  well, 
if  I  could  answer  all  8  of 
the  remaining  7  questions, 
I  could  still  pass. 

I  got  up,  not  to  leave  in 
dejection,  but  to  ask  if  I 
had  received  the  correct 
questions  The  kind  FCC 
lady  checked  the  cassette 
tape  in  use  and  told  me 
#203  was  correct  and  I 
should  proceed. 

Ready  to  quit,  I  stole  a 
glance  at  the  top  of  the 
question  sheet  at  the  next 
desk.  The  number  at  the 
top  truly  was  #203  preced- 
ed by  12.  My  sheet  had  a 
preface  of  20.  So,  back  to 
the  nice  lady  who  finally 
gave  me  the  correct  1 2-203 
Aha!  Now  W4  and  WA4 
were  involved,  but  by  now 
my  heart  was  more  than 
palpitating. 

The  rest  of  the  questions 
were  straightforward.  The 
other  person's  name  was 
Randy,  Rocky,  Rory.  or  Rin- 
dy  I  had  copied  only  the 
name  Fred  plus  two  Rs  in  a 


monstrous  gap.  So  ob- 
viously the  two  Rs  had 
some  relationship  to  Rory. 
So  I  marked  it. 

Later,  I  had  to  identify 
the  rig  transmitting.  That 
should  be  easy.  I  had  clear- 
ly copied  HQ-101  Eagerly  I 
searched  for  an  HQ-101 
answer.  By  golly,  there  was 
one  — in  fact,  there  were 
two  One  had  14  tubes, 
while  the  other  answer  had 
17  tubes.  I  had  copied  no 
tubes  in  my  panic.  But  I  did 
have  the  random  8  in  the 
middle  of  a  second  tremen- 
dous gap.  Well,  8  is  fairly 
close  to  7,  and  certainly  a 
long  way  from  a  4.  So  I 
guessed  the  answer  as  an 
HQ-101  with  17  tubes, 
which  was  correct.  See 
how  easy  it  is  to  pass? 

Completed  the  test. 
Turned  in  the  papers.  Knew 
I  had  failed.  Takes  8  out  of 
10  to  pass.  Heart  still 
poundmg  Oh  well,  I  can 
come  back  in  30  days  and 
try  again. 

Time  clanked  by  and  I 


was  not  thrown  out  on  my 
ear.  Maybe  I  had  passed. 
Finally  my  name  was 
called.  I  went  into  the  next 
room  to  hear,  "You 
passed." 

The  story  above  is  true, 
but  changes  were  made  to 
disguise  the  FCC  questions 
and  answers.  It  had  a  hap- 
py ending.  I  qualified  for 
the  Advanced  license  But 
the  code  test  could  have 
been  a  breeze  if  I  had 
followed  one  simple  rule: 
Concentrate  on  one  char- 
acter at  a  time.  Worry 
about  the  words  and  the 
meaning  after  the  test. 
Either  of  my  lapses  could 
have  caused  me  to  fail. 
Both  occurred  because  I 
began  to  think  about  the 
words  and  lost  my  concen- 
tration. So  concentrate  and 
win  your  new  license. 

Remember,  the  people 
at  the  Funny  Candy  Com- 
pany are  okay  and  helpful 
throughout.  So  study  and 
good  luck.  You,  too,  can 
upgrade.  I 
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MIT€X  MORSE  TRANSCEIVER 


MRS100  FEATURES: 

•  Connects  directly  with  any  ASCI  I  or  Baudot 
Teletyp&^ /Terminal 

•  Operates  from  1  to  150  WPM  with  Auto- 
Sync. 

•  Displays  WPM  rate  of  copied  signal  plus 
FIFO  buffer  status. 

•  Contains  a  built-in  60  Yiz  bandpass  filter 
and  sidetone  oscillator 

$295  AsMmblvd  &  Tetled  •  S225  Comp(«t«  Kit  •  S95  Partiat  KH 


NEW  FROM  XITEX...ABM 

Universal  Conv«rtar  ASCII  •  Baudot  •  Morsa 
The  ABM-100  ia  a  universal  code  converter 
for  translating  betv^een  ASCII  and  Baudot, 
or  between  Morse  and  ASCII  (or  Baudot) 
Also    used   as   a   TTV»   speed   converter 
Assembled  and  tested  the  ABM  will  operate 
from  a  single  *5V  supply  and  sells  for  $129 
Write  for  complete  details 
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Stiriing  M.  Otberg  WISNN 
19  LorettQ  Road 
Waithum  MA  02154 


A  Microwave  Primer 

waveguides;  X-band.  and  other  fun  stuff 


If  one  inspected  the  fre- 
quency  assignments  to 
amateur  radio  which  lie  in 
the  spectrum  above  the 
ultra  high  frequency  (UHF) 
region,  one  would  find 
thousands  of  megacycles 
are  available-  Much  of  this 
spectrum  is  unused  by 
radio  amateurs;  only  small 
portions  are  occupied  and 
then  only  sporadically. 
Some  of  these  bands  are 
shared  by  other  services. 

The  thrill  of  communi- 
cating over  very  long  dis- 
tances on  these  frequen- 
cies is  experienced  by  few 
amateurs  and  is  reported 
and  read  by  an  equal  few. 
What  is  it  that  makes  this 
part  of  our  hobby  so  com- 
pelling to  those  few  that 
they  will  continue  to  ex- 
perirhent  when  there  is  lit- 


tle company  on  these 
bands?  Why  aren't  there 
more  experimenters?  Per- 
haps you  think  that  the 
equipment  is  expensive,  or 
that  construction  is  dif- 
ficuft,  or  maybe  you  can't 
find  information  on  how  to 
implement  a  microwave 
project. 

The  expense  in  imple- 
mentation of  a  microwave 
station  is  not  as  great  as 
some  of  the  equipment 
costs  for  an  HF  or  VHF  sta- 
tion. The  components  are  a 
little  more  difficult  to  ac- 
quire, but  are  available  via 
surplus  or  from  microwave 
component  manuf  ae* 
turers.  As  for  infarmation 
on  construction  and  opera- 
tion, an  abundance  of  in- 
formation has  been  pub- 
lished   in    amateur    radio 


journals  for  the  last  40 
years  and  much  more  is 
available  from  techiltc^l 
societies  through  the 
papers  they  present- 
How  does  communica- 
tion differ  from  that  found 
on  the  lower  bands,  and 
why  should  you  be  inspired 
to  try  your  hand  at  using 
these  frequencies?  These 
questions  are  easy  to  an- 
swer. A  microwave  QSO, 
dependirtg  on  the  mode 
used  — and  there  are  many 
modes  available  that  can't 
be  used  on  the  lower 
bands  — rarely  if  ever  suf- 
fers from  QRM.  QSB  and 
QRN,  sure.  (Anyhow, 
microwave  QRM  might 
even  be  a  pleasure  to  hear 
sometimesi) 

Most  of  the  operations 
at    WISNN    have    been 
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either  FM  or  pulsed  CW, 
and  in  most  cases  the 
sigfnlls  wWt^  dfead  full 
quieting  at  each  end  of  the 
circuit.  It  is  true  that  the 
QSOs  require  an  expedi- 
tion to  a  high  point,  and  a 
great  deal  of  work  goes  in- 
to the  project  but  go  out  in 
the  field  on  a  Field  Day  and 
work  five  states  and  nu- 
merous sections  with  other 
stations  and  then  see  who 
has  the  highest  multipliers. 
Most  of  all,  the  work  is 
forgotten  when  you  realize 
that  the  power  levels  trans- 
mitted are  in  the  tenth  of  a 
Watt  to  a  Watt  level,  into  a 
three  foot  dish,  and  the  guy 
you  were  talking  to  using 
similar  equipment  was  for- 
ty or  fifty  miles  away  on 
top  of  a  mountain  that  you 
couldn't  even  see. 

Well,  now  that  I  have  ex- 
tolled some  of  the  great 
things  about  working 
rnicrowave^,  1  suppps^  yoii 
might  like  to  know  what 
microwaves  are. 

The  name,  microwaves, 
has  been  given  to  those  fre- 
quencies which  fall  into 
and  above  the  UHF  spec- 
trum. Who  named  it  micro* 
waves?  1  suspect,  but  can- 
not authenticate  this,  that 
it  was  so  named  during  the^ 
early  part  ©f  World  War  11 
when  radar  was  coming  in- 
to   its    own.    Perhaps  the 
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security  measures  which 
gave  the  various  bands 
letter  designations  during 
this  conflict  brought  the 
name  into  use.  At  any  rate, 
tt  IS  a  good  name  for  the 
spectrum  which,  as  we  pro- 
ceed to  examine  it,  will  be 
seen  to  include  wave- 
lengths of  some  frequen- 
cies we  can  use  as  ama- 
teurs which  are  hardly  as 
long  as  the  word  micro- 
wave itself. 

Let  us  examine  how  the 
Federal  Communications 
Commission  has  assigned 
band  nomenclatures  to  the 
radio  spectrum  and  also 
how  microwave  equipment 
manufacturers  have  re- 
tained the  WWII  designa- 
tions. 

The  FCC  has  assigned 
band  numbers  and  lettered 
designations  as  nomencia* 
ture  for  all  of  the  elec^ 
tromagnetic  spectrum.  The 
frequency  allocations  that 
are  assigned  to  the  ham 
bands  are  known  to  us  by 
their  designations,  VHF, 
UHF,  VLF  and  others.  (See 
Table  1.) 

The  designations  in 
Table  1  are  found  in  the 
Rules  and  Regulations  part 
of  many  of  the  commercial 
license  examination  ques- 
tion-and-answer  books. 
Notice  that  the  way  they 
are  grouped  falls  in  line 
with  the  metric  system, 
and  that  if  the  metric  equa- 
tion is  worked  out  to  be- 
come meters  in  wave- 
length, it  falls  in  decades. 
Either  way,  it's  easy  to 
remember  after  a  slight  bit 
of  study. 

Further  examination  of 
the  other  tables  may  open 

your  eyes  to  several  facts 
about  the  bands  that  we 
occupy  and  rarely  think 
about  in  terms  of  how  they 
are  located  in  the  radio 
spectrum. 

Table  2  shows  how  the 
HF  spectrum  adds  up  to 
the  number  of  megacycles 
that  we  as  amateurs  oc- 
cupy. When  one  examines 


the  dial  of  the  station  HF 
receiver,  the  number  of 
bands  and  the  spread  of 
them  over  the  dial  make  it 
look  vast.  The  frequency 
ranges  are  in  very  smalt 
steps  from  1 60  to  10  meters 
in  most  receivers,  but  when 
the  total  number  of  ama- 
teur frequencies  is  added 
up  it's  only  3.5  MHz  total 
coverage  out  of  thirty— a 
little  more  than  ten  per- 
cent 

Some  of  the  small  na- 
tions that  wilt  attend  the 
World  Administrative  Ra- 
dio Conference  (WARC) 
are  of  the  opinion  that, 
although  they  have  a  very 
small  population  in  the 
vast  high  frequency  sea, 
they  now  will  need  more. 
When  they  band  together 
with  their  1  vote-per-nation, 
they  are  going  to  be  a  for- 
midable group,  looking  at 
our  10%  as  something  they 
want— and  may  get. 

Why  bring  this  up?  Let's 
look  further  at  the  number 
of  megahertz  we  have 
ay aj table  in  the  high  fre* 
quencies.  The  total  up  to 
the  end  of  VHF  assign- 
ments,  that  Itop  at  1  ?^ 
meters,  is  20.5  MHz.  If  we 
go  on  up  into  the  micro- 
waves, the  total  number  of 
gigahertz  that  we  have  is 
23.290  (see  Table  2),  Qut  of 
this,  very  little  is  used  by 
amateurs.  The  ^-meter 
band  is  uied  quite  a  bit  for 
repeaters,  and  1296  MHz  is 
really  catching  on  these 
days  as  are  many  of  the  fre- 
quencies up  through  10 
GHz,  but  not  enough.  It 
looks  as  if  we  could  lose  a 
lot  of  spectrum  simply  be- 
cause we  do  not  lay  claim 
to  it  by  enough  use.  These 
frequencies  are  very  at- 
tractive to  the  40  or  more 
nations  who  will  certainly 
exercise  their  combined 
single  votes;. 

When  you  look  at  Table 
2  again,  you  can  see  that 
the  total  number  of  giga- 
hertz, not  megacycles,  is 
listed  at  23,290,  and  the 
last  assignment  which  starts 
at  300  GHz,  isn^t  listed  in 


Band  4. . , 
Band  5. . . 
Band  6. . . 
Band  7. . , 
Band  8, . , 
Band  9. .. 
Band  10.. 
Band  VI,. 


, .  VLF  Very  Lo#  Frfequiricfes 

. .  LF  Low  Frequency 

. ,  MF  Medium  Frequency 

. .  HF  High  Frequency- .  - , 

..VHF  Very  High  Frequency 

..  UHF  Ultra  High  Frequency 

. .  SHF  Super  High  Frequency 

.,  EHF  Extremeiy  High  Frequency, 


BeEow  30  kHz 
30  to  300  kHz 

300  to  3000  kHz 
3  to  30  MHz 
30  to  300  MHz 

300  to  3000  MHz 
3  to  30  GHz 
30  to  300  GHz 


Table  1.  Non:}§nclature  of  frequencies. 

the  table;  that  gives  us  all  tion  with  an  El  A  VyR  desig- 

above  that  to  play  in*  nation  of  90  will  mate  with 

Well,  I  can  hear  some  of  <>ther  components  that  are 

the  groans  and  moans  from  marked  RC'52  and  (reading 

those   who   will    say,    "So  horizontally)  can  be  cross- 

what?    How  in%e  heck  can  referenced  so  that  pieces 

we  get  up  that  high?''  111  ^^  copper  guide  or  com- 

tell  you:  These  freauencies  ponents    made    of    alumi- 

are  in   use  commonly  by  ^lum  can  be  mated, 

commercial  users  right  up  Similar  designations  are 

to    and    well    beyond    the  fQWnd    on    flanges    an<l 

highest  assignment.  covers   of  various   dimen- 

The    microwave    spec-  ^'^"^'  '*  '^  ^'^^  ^  Suide  to 

trum  is  made  up  of  bands,  ^1"^!;^,^"^  J^,^"^  ^'^^^^j 
referred  to  popularly  by  which  have  holes  arranged 
designations  such  as  *<>  preclude  crossgu^de 
''S"-band  or  ^'X^'-band.  An  couplings. 
examination  of  Table  3  Many  of  the  older  modes 
shows  how  these  bands  are  of  communication  are  rn 
designated  today.  The  table  use  on  the  microwave 
was  taken  from  a  manufac-  bands,  CW,  MCW,  and  AM, 
turer's  list  of  waveguides  and  not  too  often,  pulse^ 
■Sand  waveguide  compo-  modulated  signals  are 
hents  such  as  flanges  and  used,  SSB  has  been  used, 
covers,  and,  later  on,  the  but  not  without  problems 
Electronic  Industries  Asso-  that  embrace  the  fun- 
ciation  (El A)  gave  ad-  damental  stability  of  the 
ditional  references.  There  equipment  These  prob- 
are  many  others,  but  those  Jem^  are  being  overcome 
listed  are  the  most  popular-  tiowever,  and  that  mode  is 
ly  m^^  Tafele  3  ^esigna-  increasingly  in  use, 
tions  are  useful  to  ama-  With  the  advent  of  the 
teurs  who  are  scrounging  VHF  repeater,  microwave 
the  surplus  market  for  systems  that  have  been 
components  for  micro-  used  by  amateurs  are  being 
wave  construction.  Many  pressed  into  service  as  con- 
of  the  components  are  trol  links  for  receivers  and 
marked  with  waveguide  transmitters  used  to  aug- 
designations  that  may  con-  ment  coverage  of  a  par- 
fuse  them,  however.  For  ex-  ticular  repeater  X-band  is 
ample,   a  waveguide   sec-  being   used   for   many   of 

160 .. .  10 meters 3.5  MHz  High  Frequencies  only 

160 ...  1 V*  meters 20.5  MHz^    High  Frequencies  and  VHF 

420450  MHz, . , , , , 30  MHz 

1215-1300  MHz ..85  MHz 

2300-2450  MHz, . , , ....  150  MHz 

3300-3500  MHz 200  MHz 

5650-5925  MHz, . . . 275  MHz  I    (20.5  MHz  to  10  GHz  totals  up 

10.0-10,5  GHz 500  MHz  (    to  23.290  GHz) 

24,0^24.25  GHz. ,  .^ 250  MHz 

48-50  GHz .2  GHz 

71-76  GHz..., 5  GHz 

165-170  GHz 5  GHz 

240-250  GHz ...,,.  10  GHz' 

Table  Z 
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these  systems  because  of 
the  availability  of  equip- 
menL  and  because  the 
equipment  can  be  made 
small,  In  the  repeater  sys- 
tem u^ed  by  The  Waltham 
Amateur  Radio  Astronomy 
Spciety,  data  is  sent  be- 
tween three  dtffer<5nt  sites 
via  radtoteletype  on  X- 
bandi  and  reprocessed  in  a 
Southwest  Technical  Prod- 
ucts 6800-2  computer  sys- 
tem. Direct  data  also  has 
been  transmitted  to  con- 
trol the  WRIAJE  repeater 
operated  by  the  Society. 

Present  day  amateur  sta- 
tion equipment  has  reached 
a  sophistication  that  makes 
even  the  modest  frequency- 
controlling  system  incor- 
porated i n  tf an s ce I ve rs 
useful  additions  to  the  com- 
ponentry needed  to  make 
tip  an  amateur  microwave 
station. 

The  frequency  relation 
to  the  lower  frequency 
gguipment  is  easily  mixed 
up  with  many  of  the  MW 
frequencies,    or    in    ftiarty 


cases  It  simply  can  be  the 
start  of  a  multiplier  chain. 
An  example  is  operation  on 
the  L-band  assignment  at 
1296  MHz.  By  building  a 
multiplier  chain,  the  out- 
put of  a  low-powered  two- 
meter  transmitter  can  be 
utilized  at  1296  and  have 
the  stability  of  a  crystal- 
controlled  or  synthesized 
ffequehcy  source.  The  sta- 
bility of  the  overall  system, 
of  course,  is  within  the  con- 
straints of  the  frequency 
error  multiplied  nine  times. 
But  it  is  stabilized  welt 
within  the  needs  of  a  com- 
muniCi^tion  system  em- 
ploying a  reasohable  re- 
ceiving bandwidth.  Multi- 
plying by  16  of  the  same 
two-meter  system  will  put 
you  into  3204  MHz  with 
the  same  general  con- 
straints. Starting  with  a 
4^2-MHz  transmitter  wiH 
make  things  easier  to  con- 
struct, but  in  either  case  it 
PMts  the  beginnings  of  ^n 
excellent  transmitting  sys- 
tem within  the  realm  of  any 
amateur    iSdss^Ssing    the 


driving  sourGfe. 

Receiving  equipment  for 
these  bands  can  be  con- 
structed around  lower  fre- 
quency station  equipment 
and  provide  e^eeilent  com- 
panion sections  for  the 
method  of  constructing  a 
transmitter  previously  de- 
scribed. There  are  several 
manufacturers  who  pro- 
ciu ce  multiplier  tharns, 
mixers,  and  other  compo- 
nents made  precisely  for 
amateur  use  at  a  cost 
which  is  within  the  size  of 
most  Rocketbooks. 

To  move  up  into  the 
higher  microwave  frequen- 
cies one  rifiust  improvise 
upon  components  which 
am  available  through  the 
surplus  markets,  or  con- 
struct one's  own.  In  many 
cases  the  tatter  approach  is 
easier.  Most  of  the  real 
great  steps  in  miiprowaye 
communication  have  been 
taken  by  amateurs,  and 
they  were  usiihg  ^qufprtient 
of  their  own  design.  In 
many  easeSv  this  departed 
from  classic  methods  only 


Componentry  was 
not  available.  Much  has 
been  written  about  this 
equipment,  and  many 
good  DX  records  and  firsts 
still  remain  in  the  realm  of 
amateur  radio  because  of 
ingenuity  prompted  by 
component  unavailability. 
This  same  approach 
must  be  applied  to  anten- 
nas for  microwaves.  There 
are  many  articles  available 
on  the  construction  of  dish 
antennas  if  you  choose  to 
make  one.  Several  are  list- 
ed in  the  references,  tliev 
can  be  constructed  from 
ptyboard  for  the  ribs  and 
fine  mesh  for  the  reflecting 
surface,  and  will  be  as  stur- 
dy as  your  craftsmanship 
makes  them.  Some  ama- 
teurs have  made  them  of 
aluminum,  and  these  units 
are  certainly  as  good  as  the 
'  \  CO  m  m  e  r  iSi  a  U' '  make 
them.  They  also  may  be 
found  as  surplus  ox,  for 
that  matter,  may  be  pur^ 
chased  as  new  goods.  In 
any  event,  it  will  be  impor- 
tant   to    know    the    focal 
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0 
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0 
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R 

IS? 
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o 
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0 
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R 
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UG'344^U 

0 
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UG441/U 

0 

UG.440B/U     0 
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R       137     R 
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R 

112 

UG51/U 

s 

UG^52B/U          S 

UG  i3eyu 

S 

UG137B^U     S 

112 

R       112     R 

112 

R 

90 

UG39yU 

s 

UG-40B/LI          S 

UG  135/U 

S 

UG^136B/U     S 

90 

R         90     R 

90 

R 

62 

UG-419IU 

s 

UG541A/U        S 

UG^1665/U 

S 

UG598/AU     S 

42 

UG-595/U 

s 

UG-425^U 

6 

UG-596A/U        S 

UG-&97/U 

S 

2a 

UG-599/U 

s 

UG'381/U 

0 

UG-600AJU        S 

22 

UG383/U 

0 

15 

UG'385/U 

0 

12 

UG-387/U 

0 

3 

FXB  Special 

0 

5 

- 

FXfl  Spec 

:ial 

;d 

Table  3,  O  ^  circular  flange.  R  =  rectangu/ar  flange.  S  =  square  ffange. 
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length  of  these  devices  for 
reasons  which  will  become 
apparent  when  you  design 
t  or  follow  another's  design 
for  the  "feed"  antenna  that 
illuminates  the  dish.  This 
part  of  the  project  is  one  of 
the  most  interesting  and 
will  require  that  you  bone 
up  on  the  subject 

How  much  gain  does  the 
antenna  have  to  have  and 
does  a  dish  have  it?  Well,  I 
am  assuming  that  you  will 
use  a  dish,  but  there  are 
other  reflector-type  anten- 
nas that  will  work,  like  the 
helical,  and  corner  reflec- 
tors. They  will  have  gains 
dependent  on  how  elab- 
orate you  make  them. 
These  antennas  also  will 
work  at  the  microwave  fre- 
quencies, but  with  much 
less  efficiency.  So,  back  to 
the  parabolic  antenna.  As 
you  can  see  from  the  plot 
shown,  the  gain  of  a  dish  rs 
proportional  to  its  size:  as 
the  diameter  goes  up,  the 
gain  goes  up. 

Table  4  was  taken  from 
an  antenna  gain  calculator 
and  neglects  many  factors 
that   this   article   does   not 
have  the  space  to  treat.  It 
does  show  that  from  a  di- 
ameter of  12  inches  to  six 
feet,  the  gain  goes  up  tre- 
mendously,   and    that    the 
reason    is    that   the   beam- 
width    becomes    very    nar- 
row   The  beamwidth  scale 
shows  that  at  1.3  GHz  the 
angle  is  7.5  degrees  wide, 
and  that  as  we  move  up  to 
X-band,    it    is    only    .79 
degrees   wide   at   the   half- 
power  points  for  a  96-inch 
dish.    Move    the    diameter 
down  to  36  inches,  and  the 
1-3-CHz    beamwidth    is 
quite    wide    (nearly    20 
degrees)    and    the    X-band 
beamwidth   is   2.7  degrees. 
You  can  see  that  depend- 
ing   on    what    frequency 
range  you  are  in,  you  may 
either  have  an  antenna  that 
works    like    a    flashlight 
beam  or  one  that  is  about 
like  having  a  multi-element 
linear  array.  It  also  shows 
that  if  you  choose  to  make 
an  antenna  like  a  parabolic 


reflector  to  be  used  at  the 
lower  frequencies,  a  dish 
of  72  inches  would  be 
most  practical,  while  at  the 
S-  to  X-band  assignments,  a 
36-inch  reflector  will  have 
a  power  gain  of  25.1  deci- 
bels at  2.4  GHz,  and  at 
X-band,  37  decibels.  This 
is  where  you  make  a  de- 
cision dependent  upon  the 
amount  of  work  you  must 
do. 

Antenna  feeds  are  an- 
other part  of  the  problem 
and  will  require  great  care 
in  construction  They  are 
not  very  hard  to  make, 
however,  and  most  of  the 
work  can  be  done  in  your 
shop  with  hand  tools, 
which  makes  the  rewards 
even  more  worth  the  trou- 
ble. 

Several  manufacturers 
make  excellent  equipment 
for  use  in  amateur  bands  L 
and  S,  which  require  multi- 
pliers to  these  two  assign- 
ments. These  manufactur- 
ers are  owned  for  the  most 
part  by  radio  amateurs 
who  have  designed  the 
equipment  so  that  it  meets 
the  rigid  requirements  for 
the  job.  The  price  of  the 
gear  rs  moderate. 

Activity  in  the  higher 
S-band  and  C-band  assign- 
ments has  been  moderate. 
The  S-band  frequency  is 
the  most  used  of  the  two 
since  the  equipment  avail- 
able is  mostly  from  war- 
time radar  The  C-band  fre- 
quency, which  is  a  very  in- 
teresting one,  is  quite  inac- 
tive, probably  because  of 
the  equipment  availability 
problem.  Several  interest- 
ing reports  by  amateurs  us- 
ing each  of  these  assigrv 
ments  have  appeared  in 
amateur  magazines,  and 
should  be  of  interest  to 
those  who  plan  to  use 
them. 

Activity  in  the  X-band 
range  (10-10.5  GHz)  at  the 
present  time  is  very  high. 
This  is  because  of  the  avail- 
ability of  much  equipment 
that  has  been  showing  up 
in  the  surplus  area  in  the 
past  year.  Radar-measuring 
equipment,  STL  link  equip- 


Dish  Diameter        E-H  Plane  Beamwidth      Power  Gain,  dB 


at  65% 

Efficiency 

Frequency  (GHz) 

1.296 

2.4 

10.2 

20  inches 

5.5 

2.7 

.7 

31 

35 

47.5 

96  inches 

7.5 

3.5 

.79 

28 

33.5 

45.5 

72  Inches 

9 

4.5 

1.25 

26 

31 

43 

36  Inches 

18 

10.2 

2.7 

20 

25.1 

37 

24  inches 

27 

14 

3.5 

16.5 

21 

33 

12  inches 

60 

30 

7 

12.5 

17 

23 

Table  4. 


ment,  and,  yes,  even  police 
radar  sets  are  showing  up 
as  surplus.  Several  micro- 
wave manufacturers  make 
police  radar  oscillators 
which  easily  can  be  re- 
tuned  from  the  police  band 
(10.525  GHz)  to  the  ama- 
teur band. 

The  bands  above  X-band 
offer  unlimited  possibil- 
ities. The  amount  of  spec- 
trum available  in  these  fre- 
quencies is  so  large  that  it 
becomes  hard  to  compare 
except  to  say  that  con- 
siderably more  space  is 
available  than  within  all  of 
the  other  amateur  bands 
combined  ■ 
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CB  to  10 

part  XX:  converting  the  Royce  1-655 


Shortly  before  the  dead- 
line for  the  sale  of 
23*GhanneI  CB  sets,  a  local 
department  store  ran  a 
special  sale  to  get  rid  of  an 
overstock  of  the  Royce 
23-channel  sets.  Since  the 
price  was  so  tow,  I  could 
not  resist  buying  one  of  the 
Model  l-655s.  Although  I 
didn't  know  exactly  what  I 
would  do  with  the  thing,  I 
thought  the  PLL  synthe- 
sizer was  worth  at  least  the 
purchase  price  of  the  unit. 
The  radio  sat  In  the 
closet  until  I  saw  an  ad  in 
73  Magazine  for  conver- 
sion kits  to  put  CB  sets  on 
10  meters.  Unfortunately, 
after  checking  the  catalog 
of  kits,  I  found  that  none 
was  available  for  the  1-655. 
The  company  offered  to 
make  a  special  kit  for  a 
$15:0O-an-hour  engineering 


]«fU040 


Fig.  1.  The  swrtch  is  closed 
for  normal  operation,  open 
for  extended  frequencY  op- 
eration, (See  text  J 


fee,  but,  although  this  is  a 
reasonable  fee,  it  easily 
could  have  cost  me  more 
than  for  the  rig  itself. 

Not  easily  discouraged,  I 
sent  a  letter  to  Royce  re- 
questing information  on 
the  PLL  unit  1  received  a 
brief,  but  polite  letter  in- 
forming me  that  the  unit 
was  sealed  and  no  informa- 
tion was  available.  Being 
told  this  was  enough  to 
prompt  me  to  tear  into  the 
unit  and  convert  it  myself. 
The  project  turned  out  to 
be  extremely  easy  and 
straightforward,  I  will 
describe  now  the  conver- 
sion procedure  used  on  the 
rig. 

It  is  worth  mentioning 
that  the  Royce  is  not  the 
only  CB  that  uses  this  par- 
ticular PLL  unit  The  1^55 

Crystal  frequency:  38.190  MHz 
Type:  Third  overtone 
Holder  type:  HC^18/U 
Equivalent  series  resistance: 
<30Q 

Load  capacitance:  25  pF 
Tolerance:  0.0025%  or  beUer 
Temperature:  25*  C  (non-oven) 

Table  l.  Crystal  correlation 
data  for  the  Royce  1-655 
PLL  unit  The  indicated 
crystal  frequency  moves 
the  output  up  by  ZO  MHz, 


is  a  23-channel  set  but  the 
PLL  unit  itself  is  capable  of 
generating  64  ten-kilohertz 
channels  due  to  the  6~bit 
binary  input  that  sets  the 
divider  chain.  I  imagine  the 
unit  is  also  used  in  the 
newer  40channel  sets  as 
well.  By  adding  only  one 
SPST  switch,  the  extra 
channels  available  on  a 
converted  40-channel  unit 
may  be  obtained  on  the 
cheaper  23-channel  units. 

The  block  diagram  in- 
cluded with  my  1-655  in- 
dicated the  rig  has  three 
oscillators:  37.38  MHz, 
10.24  MHz,  and  10.695 
MHz.  When  I  opened  the 
unit  I  found  a  36190  MHz 
oscillator  instead  of  the  in- 
dicated 37.38  MHz  one.  I 
do  not  know  why  the  dia- 
gram is  wrong,  but  if  your 
unit  has  the  36,190  MHz 
crystal,  the  conversion  will 
work.  I  cannot  say  what  the 
results  would  be  on  a  unit 
with  the  oscillator  frequen- 
cy indicated  on  the  block 
diagram— so  be  careful 

In  order  to  work  on  the 
PIL  unit,  you  must  first 
remove  the  box  that  en* 
closes  it  [I  guess  this  ts 
what  is  meant  by  sealed 
unit).  The  box  is  removed 
by    unsoldering   the    two 


ends  and  then  snapping  it 
off.  Once  the  cover  is  re- 
moved, you  should  see  a 
36.190  MHz  crystal  rough- 
ly  in  the  center  of  the  PC 
board.  Directly  below  the 
crystal  is  an  adjustable  coil 
of  the  metal  can  type.  The 
two  10-MHz  crystals  are 
off  to  either  side.  Each 
oscillator  has  a  trimmer 
capacitor  to  touch  up  the 
crystal  frequency.  You  will 
adjust  only  the  coll  and 
trimmer  for  the  36  MHz 
crystal,  so  do  not  touch  the 
others. 

The  new  crystal  fre- 
quency is  simply  36,190 
MHz  +  the  amount  you 
wish  to  move  the  trans- 
ceiver up  by.  Since  I  con- 
verted my  set  according 
to  the  73  plan,  I  moved  it 
exactly  2.0  MHz,  giving  a 
new  crystal  frequency  of 
38.190  MHz,  I  ordered  my 
crystal  from  Jan  Crys- 
tals, and  they  were  quite 
helpful  in  providing  the 
necessary  correlation  in- 
formation for  me.  Table  1 
gives  the  information 
needed  to  order  a  new 
crystal.  Using  the  2.0 
MHz  shift  gives  coverage 
from  28  965  MHz  (chan- 
nel 1)  to  29.255  MHz 
(channel    23).    If    you    in- 


ra 


stall  the  range-extending 
switch,  you  will  have 
coverage  to  29375  MHz. 
The  frequencies  generat- 
ed are  listed  in  Table  2 
for  reference, 

Once  you  obtain  the 
new  crystal,  solder  it  in 
where  the  original  crys- 
tal was  and  connect  the 
rig  to  a  dumnny  load. 
When  you  key  the  radio, 
you  will  have  no  output 
This  is  because  the  drive 
is  cut  off  if  the  PLL  is  not 
locked  up.  With  the  rig 
keyed,  carefully  adjust 
the  coil  directly  below 
the  new  crystal.  At  some 
point  the  output  meter 
Wfll  suddenly  jump  up,  in- 
dicating the  unit  has 
locked.  You  will  probably 
need  to  adjust  the  coil 
slightly  more  in  order  to 
get  lock  over  the  entire 
range  of  available  fre- 
quencies. My  unit  would 
lock  over  the  entire  ex- 
panded frequency  range 
with  no  problems. 

There  are  two  coils  at 
the  end  of  the  PLL  board 
nearest  the  front  of  the 
i'a4iA  th^t  should  be 
touched  up  for  the  best 
output  at  midband.  In 
order  to  set  the  operating 
frequency  exactly,  you 
will  need  to  couple  a 
counter  to  the  output  by 
an  appropriate  means, 
and  adjust  the  trimmer 
for  the  38-MHz  oscillator 
to  put  you  on  the  right 
transmit  frequency.  This 
also  will  take  care  of  the 
receive  frequency. 

Tuning  the  transmitter 
and  receiver  strips  are  a 
bit  tricky  in  the  1-655,  due 
to  th^  mounting  config- 
uration of  the  PC  boards. 
Since  the  individual 
boards  are  mounted  at 
right  angles  to  the  main 
PC  board,  you  probably 
will  need  to  make  a  very 
short  alignment  tool  to 
fit  the  coils.  The  trans- 
mitter board  is  located 
next  to  the  PLL  unit. 
There  are  only  three  coils 
to  adjust  when  tuning 
the    transmitter    section. 


These  are  T401 ,  T402, 
and  L403  on  the  sche- 
matic  diagram  supplied 
with  the  radio.  I  found 
that  my  unit  would  put 
about  5  Watts  into  a 
50-Ohm  load  when  prop- 
erly tuned  up.  Do  not  try 
to  adjust  L404  since  it  is 
fixed  [the  slug  is  glued  in). 

The  receiver  has  only 
two  transformers  to  ad- 
just in  the  rf  stage.  The  i-f 
uses  ceramic  filters  that 
require  no  alignmerit:  Us- 
ing whatever  signal 
source  you  have,  touch  up 
the  tuning  on  T101  and 
T102,  T101  is  located  at 
the  back  of  the  PC  board, 
above  the  keying  relay- 
You  may  want  to  remove 
the  speaker  to  adjust 
T102,  since  it  is  partially 
under  the  speaker  frame. 
Once  you  have  tuned  up 
the  front  end,  the  rig  is 
ready  for  use.  My  set 
checked  out  with  less 
than  0,3-uV  sensitivity 
for  10  dB  (S+  N)/N  over  the 
entire  band. 

You  might  want  to  add 
the  simple  modification  to 
give  you  the  extra  channels 
of  a  40-channei  rig-  As  t 
mentioned  before,  the  PLL 
unit  itself  can  generate  64 
channels.  This  will  cover 
all  the  frequencies  from 
28.965  MHz  to  29.605  MHz 
inlO-kHz  steps.  Although  I 
did  not  install  the  neces- 
sary 6  switches  to  accom- 
plish the  full  conversion,  it 
is  only  a  simple  extension 
of  the  single-switch  conver- 
sion that  I  Will  describe,  Jf 
you  install  the  single 
switch  and  use  it  in  con- 
junction with  the  channel 
selector,  you  will  have  the 
46  channels  listed  in  Table 
2.  You  might  want  to  at- 
tach this  table  to  the  radio 
for  easy  reference. 

Turn  the  radio  over  and 
you  will  see  that  there  are 
24  pins  which  come  from 
the  PLL  unit  and  extend 
through  the  main  PC  board. 
I  will  refer  to  these  pins  as 
numbers  1  through  24,  with 
number  1  starting  at  the 
rear  of   the  radio.   Pins  5 


through  10  program  the 
frequency  of  the  PLL.  On 
the  23-channel  rigs,  pin  6  is 
permanently  grounded,  dis- 
abling the  input.  To  reacts 
vate  pin  6,  cut  the  traces  on 
either  side  of  the  pin  and 
connect  the  pin  to  an  SPST 
switch  as  shown  in  Fig,  1. 
Since  you  are  only  switch- 
ing dc  here,  you  can  mount 
the  switch  wherever  you 
feel  is  most  convenient. 
When  the  switch  is  closed, 
the  unit  operates  normally; 
when  the  switch  is  open, 
the  higher  23  frequencies 
are  produced  starting  with 
channel  1  on  the  selector. 

If  you  vvant  to  have  all 
64  channels,  simply  install 
six  switches  in  the  same 
manner  as  given  in  Fig.  1, 
one  switch  for  each  of  pins 
5  through  10.  With  six 
switches,  the  channel 
selector  will  be  nonfunc- 
tional and  you  must  pro- 
gram the  frequency  with 
the  individual  switches.  It 
should  be  ah  easy  matter 
to  make  a  tab!e  of  the  re- 
sultant channels, 

I  made  one  final 
modification  that  has  prov- 
en quite  useful  while  op- 
erating the  rig.  I  installed  a 
BISC  i^ck  on  the  back  of 


the  radio  just  below  the 
power  jack.  I  coupled  the 
BNC  jack  to  the  rf  output 
jack  with  a  gimmick  capac- 
itor so  that  I  could  monitor 
the  output  frequency  of 
the  rig. 

Although  the  specific  in- 
structions given  here  are 
intended  for  the  Royce 
1-655,  they  should  be 
broadly  applicable  to 
many  CB  sets  which  use  the 
same  PLL  unit.  The  fact 
that  only  a  single  crystal  is 
needed  for  the  conversion 
makes  the  PLL  rig  a  much 
better  value  than  the 
heterodyne-type  sets  re- 
quiring several  crystals  for 
the  same  or  smaller  num- 
ber of  channels.  Since  the 
23-channel  PLL  sets  often 
can  be  obtained  quite 
cheaply,  this  also  makes 
them  attractive  for  conver- 
sion when  the  extra  chan- 
nels can  be  obtained  easi- 
ly, as  I  have  described.  If 
you  opt  for  the  extra  chan- 
nel switch  or  switches,  I 
would  suggest  discretion  in 
their  use  to  avoid  interfer- 
ence with  OSCAR,  etc.  I 
will  do  my  best  to  answer 
any  questions  if  an  SASE  is 
included  with  your  in- 
quiry. 


Operating  Frequency  (MHz) 

Channel  Selector 

Switch  Closed 

S\Mltch  Open 

1 

28.965 

29.265 

2 

28.975 

29.285 

3 

28.985 

29.295 

4 

29.005 

29.305 

5 

29.015 

29.325 

6 

29.025 

29.345 

7 

29.035 

29.355 

8 

29.055 

29.375 

9 

29.085 

29.385 

10 

29.075 

29.395 

11 

29.085 

29.405 

12 

29.105 

29.425 

13 

29.115 

29.435 

14 

29.125 

29.445 

15     • 

29.135 

29.455 

16 

29.155 

29.475 

17 

29.165 

29.485 

18 

29.175 

29.495 

19 

29.185 

29.505 

20 

29.205 

29.526 

m 

29.215 

29.535 

^ 

29.225 

29.545 

23 

29.255 

29.575 

Table  Z  Operating  frequencies  available  with  normal 
operation  (switch  closed)  and  extended  operation  (switch 
open).  See  text  for  explanation. 
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Something  New:  the  MVM 

''most  versatile  meter''  measures  capacitance  and  frequency 


Building  the  Heathkit 
function  generator 
was  easy  — and  it  worked 
when  I  turned  it  on.  I  soon 
realized,  however,  that  if  I 
wanted  to  know  the  output 
frequency  more  accurate- 
ly, I  would  have  to  have  a 
separate  instrument  that 
would  give  me  a  quick  and 
easy-to-read  value.  I  could, 
of  course,  have  built  a 
digital  counter,  a  harmonic 
crystal  oscillator,  or  any  of 
a  number  of  exotic  fre- 
quency-measuring devices, 
but  all  I  wanted  was  a  sim- 
ple device  that  would  be 
easy  to  build,  simple  to 
calibrate,  and  easy  to  read. 
Little  did  I  realize  what  I 
was  about  to  find  out! 

Some  years  ago,  when 
atomic  physicists  required 
a  device  that  would 
measure  pulse  rates  from 


radioactive  materials,  they 
came  up  with  the  simple 
circuit  shown  in  Fig.  1. 

Before  we  get  into  the 
operation  of  this  device, 
however,  it  is  necessary  to 
know  that  the  pulse  input 
to  the  circuit  must  be 
shaped.  This  is  called 
"signal  processing."  The 
pulse  required  must  have  a 
fast  rise  and  fall  time  and 
also  a  specific  duration 
time.  What  I'm  describing 
is  a  pulse  like  the  one  in 
Fig.  2(a),  where  tf  is  the  rise 
time,  tf  is  the  fall  time,  and 
t<j  is  the  pulse  duration.  If 
tf  and  tf  are  very  short, 
then  the  pulse  will  look 
rectangular,  as  in  Fig.  2{b). 
This  is  the  kind  of  input 
signal  needed  by  the  cir- 
cuit in  Fig.  1. 

Keep  in  mind  that  the  in- 


put signal  — the  frequency 
of  which  we  want  to 
measure  — can  be  a  sine 
wave,  triangular  wave, 
square  wave,  or  something 
in  between  these  shapes. 
To  turn  these  wave  shapes 
into  rectangular  pulses,  we 
need  a  trigger  circuit,  a 
squaring  amplifier,  or  a 
zero-crossing  comparator. 

The  RCA  3130S,  a  fairly 
new  operational  amplifier 
with  differential  input,  was 
selected  as  a  zero-crossing 
comparator.  This  device 
has  an  excellent  frequency 
response  which  allows  a 
rapid  output  voltage  rise  as 
the  input  voltage  crosses 
the  zero  or  reference  point. 
This  is  true  even  if  the  in- 
put voltage  is  rising  very 
slowly,  because,  as  the  in- 
put voltage  crosses  the 
reference  point,  the  gain  of 


the  amplifier  snaps  the  out- 
put voltage  toward  satura- 
tion, which  is  approximate- 
ly the  dc  supply  volt- 
age—in this  case,  12  volts. 
The  RCA  "Solid-State 
Devices  Manual  SC-16" 
states  that  small  amounts 
of  positive  feedback  and 
symmetrical  supply  volt- 
ages would  allow  the  de- 
vice to  operate  satisfactori- 
ly to  over  1  MHz,  The  max- 
imum frequency  we  are  in- 
terested in,  however,  is  only 
100  kHz.  To  preserve  cir- 
cuit simplicity,  1  decided  to 
stay  with  the  single  supply 
voltage  and  no  frequency 
compensation  or  bias  con- 
trol This  can  be  seen  in  the 
complete  circuit  diagram 
of  Fig.  3.  Note  that  a  low- 
impedance  driver  circuit 
was  added  to  ensure  that 
the  pulse  shape  would  not 
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be  degraded  by  the  meter 
circuit 

Meter  Circuit 

Now  refer  to  Fig-  4,  Many 
people,  when  writing  about 
this  circuit  describe  it  as  a 
rectifier  and  let  it  go  at 
that,  [t  is  a  rectifier,  but 
yvithout  the  input  capac* 
iter  and  the  pul^se-type 
waveform  of  input,  we  will 
learn  that  this  circuit  would 
not  be  so  useful. 

If  you  ask  how  much 
electric  charge  moves  into 
the  capacitor  when  a  par- 
ticular constant  voltage  is 
applied,  you  will  find  that 
the  following  relation 
holds:  Q  =  VC,  where  Q  i5 
the  amount  of  charge  that 
has  moved  into  the  capac- 
ilor/C  is  the  capacitance  in 
farads,  and  V  is  the  applied 
constant  voltage-  I  keep  us- 
ing the  words  ''constant 
voltage"  because  1  want  to 
be  sure  thai  the  charge 
reaches  a  specific  value 
and  does  not  change- 
Remember,  too,  that  a 
capacitor  does  not  charge 
instantly  but  takes  an 
amount  of  time. that  de- 
pends on  the  resistance  in 
series  with  It  The  mathe- 
matical shorthand  t  =  RC  is 
used  to  describe  the  phe- 
nomenon, with  t  the  time  in 
seconds,  R  the  resistance  in 
Ohms,  and  C  again  being  in 
farads. 

The  graph  in  Fig.  5  shows 
the  amount  of  time  rep- 
resented by  RC.  If  we  multi- 
ply the  equation  by  ten, 
however,  we  c;ome  very 
close  to  the  time  it  takes  for 
the  capacitor  to  reach  full 
charge.  So,  let  t  =  10RC, 
where  t  is  now  the  time  it 
takes  the  total  charge  (Q)  to 
move  into  the  capacitor 
through  the  resistor  (R). 

Now  we  can  get  back  to 
our  measuring  circuit.  We 
have  just  learned  that  in 
order  for  the  charge  to 
reach  a  constant  value,  the 
time  that  the  voltage  is  con- 
stant must  be  greater  than 
10RC.  To  ensure  this,  all  we; 
have  to  do  is  make  the  dura- 
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tion  of  the  input  pulse,  td, 
greater  than  10RC.  This  is 
written;  tc|>10RC. 

Look  at  Fig.  4.  Assume 
that  the  pulse  is  at  +V,  SI 
is  closed,  and  52  is  open.  C 
is,  therefore ,  c  h a  r g f n g 
through  R  and  the  meter. 
Now  assume  that  the  pulse 
has  passed  and  the  input  is 
at  0  volts-  This  is  the  same 
as  saying  that  we  have  a 
wire  connected  from  the 
capacitor  to  th^  ground 
wire.  At  this  time,  we  also 
open  SI  and  close  S2.  This 
completes  the  discharge 
circuit,  and  C  discharges 
very  rapidly  because  the 
discharge  resistance  is 
usually  very  smalL  Now  if 
we  bring  the  next  pulse 
along,  close  SI,  and  open 
S2,  another  charge  cycle 
occurs— and  so  on. 

Also,  notice  that  more 
charge  will  move  through 
the  meter  if  the  input  pulse 
rate  or  frequency  is  in- 
creased. This  charging  cur- 
rent alw/ays  rtibves  through 
the  meter  in  the  same 
direction,    so    the    meter 
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reads  a  pulsating  dc  value. 
This  is  why  it  is  referred  to 
as  a  rectifier,  or,  in  the 
mathematical  sense,  an  in- 
tegrator. 

Now  that  we  know  how 
the  circuit  works,  we  have 
to  answer  only  two  major 
questions-  First  what  can 
we  use  for  the  switches, 
and  second,  how  can  the 
circuit  be  used  for  mea- 
surement purposes? 

The  switching  can  be 
handled  by  mechanical  re- 
lays or  semiconductor 
FETs.  Both  of  these  devices 
require  some  kind  of  cir- 
cuitry synchronized  with 
the  incoming  pulses.  The 
simplest  switches,  how- 
ever, are  diodes.  The 
potentials  (voltages)  occur- 
ring in  the.  circuit  cause  the 
diodes  to  switch  auto- 
matically to  the  proper 
position.  With  no  need  for 
synchronizing  circuitry, 
let's  use  diodes. 

The  second  question, 
how  to  use  the  circuit  for 
measurern^^nt  purposes,  is 
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best  answered  by  some 
simple  arithmetic.  Re- 
member that  the  capacitor 

is  fully  charged  during 
each  pulse  if  the  voltage 
reaches  a  value,  V,  and  r^ 
mains  constant  for  a  time, 
td-  If  we  multiply  the 
charge  by  the  frefquencv, 
(or  by  the  number  of  pulses 
per  second),  we  get;  FQ  — 
FCV,  where  F  is  the  fre- 
quency. 

If  we  realize  that  FQ  is 
equal  to  the  total  charge 
that  flows  each  second 
and  we  remember  that 
"charge  per  second"  is  the 
way  current  is  defined,  it  is 
easy  to  see  that  we  can 
rewrite  our  equation  as:  I 
=  FCV,  where  I  is  the  cur- 
rent   in    Amperes  — and 

there  you  h^v^^it! 

What  this  equation  says 
is  that  if  V  (the  pulse 
height)  and  C  (the  input  ca- 
pacitor) are  kept  constant, 
we  can  use  this  circuit  to 
riieasure  frequency,  F.  If, 
on  the  other  hand,  F  and  V 
are  held  constant,  we  can 
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measure  capacitance,  C. 

As  an  example,  if  we  let 
the  pulse  height  (V)  =  10 
volts,  F  ^  100  kHz,  and  C 
=  100  pF,  then  I  =  100  X 
TO-12  X  10  X  105  =  100 
X  10-6  =  100  micro- 
amps.  With  a  capacitor  of 
100  pF  and  alOO-microamp 
meter,  we  now  can  mea- 
sure any  frequency  from  0 
to  100  kHz. 

One  interesting  twist  to 
the  circuit  (see  Fig.  6)  is 
that  if  we  multiply  the 
average  current  (1)  by  the 
resistance  (R),  we  get  (from 
Ohm's  Law)  a  voltage,  e. 
Our  equation  now  be- 
comes: IR  =^  e  —  RFCV. 

If  we  measure  the 
voltage  across  the  resistor 
with  a  high  input  im- 
pedance   voltmeter,    we 


now  can  measure  not  only 
F  and  C,  but  also  R  or  V,  the 
pulse  height. 

One  last  point:  Since  the 
metered  values  I  and  e  are 
linearly  related  to  the 
values  we  are  measuring  — 
R  or  C  or  F  or  V  —  calibra- 
tion is  very  simple.  It  is 
necessary  to  calibrate  at 
one  point  only. 

The  instrument  I've 
finally  ended  up  with  can 
measure  both  capacity  and 
frequency  when  used  with 
the  Heathkit  function 
generator. 

Construction 

The  photos  give  an  indi- 
cation of  how  this  in- 
strument was  assembled. 
Most  of  the  electronics 
were  mounted  on  aAVi''  by 
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Read  RF  Watts  Directly. 

0.45-2300  MHz,  1-10,000  watts  ±  5%,  Low  Insertion 
VSWR-  1,05, 

Unequalled  economy  and  flexibility:  Buy  only  the 
element(s)  covering  your  present  frequency  and 
power  needs,  add  extra  ranges  later  if  your  re- 
quirements expand. 

THRULINE  Model  43  RF  Directional  Wattmeter 

and  Elements  in  Stock. 
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AW  printed  circuit  card. 
The  power  supply  and 
regulator  components  are 
mounted  on  a  "cut  to  fit 
the  chassis"  perfboard, 
seen  just  above  the 
transformer.  The  power-on 
switch,  meter,  function- 
selector  switch  (frequency 
or  capacity),  input  BNC 
connector,  and  "unknown 
capacitor'^  (Cx)  terminals 
are  all  on  the  front  panel. 
The  PC  card  is  plugged  into 
a  22-pin  edge  connector 
that  is  mounted  on  two 
metal  brackets.  Everything 
is  enclosed  in  an  aluminum 
3"  X  12"  X  7"  chassis  with 
a  bottom  plate.  Incidental- 
ly, a  PC  card  that  I  find  very 
useful  is  the  Vero  DIP 
board  no.  06-0147B.  It 
handles  integrated  circuits 
as  well  as  discrete  compo- 
ents  and  can  be  clipped  to 
fit  tight  quarters  with  a 
hacksaw  or,  better  yet,  a 
jeweler's  saw. 

Operation 

Switch  the  instrument 
on  and  set  the  function 
selector  switch  to  100  on 
the  frequency  side  of  the 
switch.  Connect  a  50-to- 
100-picofarad  capacitor 
(ceramic  or  mica)  to  the 
hot  side  of  a  11 5  V  ac  line, 
and  connect  the  other  side 
of  the  capacitor  to  the 
center  lead  of  the  BNC 
connector.  Connect  a 
.1-microfarad  capacitor 
(paper  or  ceramic)  from  the 
ground  side  of  the  11 5  V  ac 
line  to  the  chassis  or 
ground  side  of  the  BNC 
connector.  Adjust  the 
10-turn  pot  in  series  with 
the  meter  so  that  the  meter 
reads  60  Hz.  These  capac- 
itors are  necessary  to 
reduce  the  115  volts  to  a 
level  that  will  not  burn  out 
the  input  circuit.  (They  are 
not  necessary  if  you  use 
the  output  of  a  6-volt  fila- 


ment transformer.) 

The  instrument  is  now 
calibrated.  You  can  use 
any  frequency  that  you  are 
sure  is  accurate  on  any  of 
the  ranges  from  10  Hz  to 
100  kHz  to  do  this  calibra- 
tion. Notice  that  the  fre- 
quency side  of  the 
function-selector  switch  is 
connected  to  the  "ca- 
pacitor calibrate"  side  of 
this  same  switch.  This  puts 
the  proper  capacitor  in 
series  with  the  measuring 
circuit.  In  order  to  be  sure 
that  this  accuracy  is  main- 
tained in  the  frequency 
measurement,  these  ca- 
pacitors should  have  a 
tolerance  of  not  more  than 
±1.0%.  Since  these 
capacitors  are  available, 
we  can  use  them  to  cali- 
brate the  instrument  to 
measure  capacity. 

For  example,  suppose 
we  want  to  measure  ca- 
pacity between  0  and  100 
pF.  Set  the  function  selec- 
tor switch  to  100  pF  on  the 
capacitor-calibrate  side 
of  the  switch.  Connect  the 
input  BNC  connector  to  an 
audio  generator,  or  to  your 
Heathkit  function  genera- 
tor, and  set  the  generator 
to  100  kHz  (the  frequency 
value  on  the  frequency 
side  of  the  switch).  In- 
crease or  decrease  this  fre- 
quency so  that  the  meter 
reads  full  scale.  Now  flip 
the  function  selector 
switch  to  the  Cx  position. 
The  capacity  meter  is  now 
ready  to  measure  values  of 
capacitance  between  0 
and  100  picofarads.  The 
same  procedure  is  used  on 
the  other  ranges.  ■ 
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When  you're 
not  available, 
Phone-mate's 

Remote  930  is! 

Our  Telephone  Products  DiviBion  of 
Communications     Electronics"      is 

pleased  to  introduce  the  new  and  im- 
proved Phone-mate  Remote  930  tele- 
phone answering  system.  Unlike  other 
telephone  answerers,  the  Remote  930 
has  many  useful  and  unique  features 
not  available  on  any  other  machine  at 
any  price.  Features  such  as  a  LED 
digital  message  counter  ar^d  Audio- 
Scan*  are  standard  on  the  Remote  930; 

You  can  connect  your  Remote  930  to  any 
phone  system  including  the  new  ^'corn-key" 
and  private  business  systems.  More  impor* 
lantJy,  the  Remote  930  has  buiJt*in  faihsafe 
features  con  trolled  by  an  internal  computf  rto 
correct  common  user  mistakes. 

The  incredible,  new  Phone-nrrate  Remote 
930  gives  you  compl^ta  controJ  of  aJi  cali$ 
while  you're  away! 

MANY  IMPORTANT  FEATURES 

Only  the  Remote  930  gives  you  so  many 
Important  features  such  as  call  monitor,  ring 
adiust  and  remote  control.  You  can  retrieve 
your  messages  from  anywhere  In  the  world  by 
calling  in  from  any  telephone,  anywhere, 
anytime.  Sound  your  coded  pocket  tone  key 
^nd  hear  your  messages  played  over  the 
phone  in  complete  privacy.  The  Remote  930 
is  your  24  hour  message  center  for  business 
contacts,  family  and  friends. 

SAVE  TIME  AND  MONEY} 
Save  vaiuabl^  trme  an4  money  when  retrieving 
messages  by  remote  control.  One  phon&  crU  plays  all 
messages  as  m&ny  times  as  you  like  wUh out  requ  iring 
you  to  hang  up  and  calf  agam.  The  remote  back- 
space feat4jre  allows  you  to  replay  individual 
m  essag  es  i  nst  ant  ly  wit  hout  wa  i  ti  ng  f  or  t  h  e  e  nti  re  ta  p^ 

to  rewind  and  reptay. 

C'VOX  ■  AN  EXCLUSIVE  FEATURE 
Controlled  Voice  Activation  willl  allow  your  caller  to 
leave  a  [engthy  or  involved  message^  but  wiii  also  let 

you  set  a  maximum  time  limit.  With  the  Voice 
Controlled  Announcement  feature^  you  can  tai (or  your 
personal  outgoing  message  to  a/5 y  length,  up  to  30 
seconds.  A  ain^le  control  knob  for  operatlonaF  sim- 
plicity can  be  set  for  Record  Calls,  Playback  CaHs. 
Record  Two- Way  Conversations.  Tape  Record/ Dic- 
tation. Record  Ar>nouncement  and  Announce  Only. 
A  LED  Digital  Me$&age  Counter  instantly  indicates 
{up  to  99)  how  many  messages  you  have  received 
The  counter  aiao  functions  a&a  '1imet^'  to  let  you  know 
the  precise  lenglh  of  your  outgoing  message 

The  Remote  930  uses  readily  available,  reitable 
cassettes  thet  pop  in  and  out  instantly.  Messages  can 
ttien  be  stored  for  future  reference. 

FAIL-SAFE  DESIGN 
Ad^ancgd  computer  techno togy,  unavailable  untU 
now,  has  been  desiigned  into  the  Remote  930.  The 
specially  engineered  microprocessor  has  been  prc^ 
grammed  to  recognise  user  mistakes  and  aufo* 
maiicafly  correct  them.  For  exaJ7lp^e^  when  the 
ihcoming  message  tape  is  full,  some  systems  will  not 
answer  Ihe  phone.  This  means  you  wouEd  not  be  abfe 
to  access  your  system  to  retrf eve  calls.  However  with 
the  Remote  930,  v/hen  an  inc:oming  message  tape  is 
completely  filled^  the  machine  will  ailow  you  to 
playback  your  messages  and  also  respond  to  Bit 
remote  commands,  This  is  only  one  of  several  tiuilt-fn 
sef^correcting  back-up  measures  lo  insure  ultimate 
reliability  and  ease  of  operation. 

TEST  IT  FREE  FOR  31  DAYS! 

Test  a  Phone-mat&  Remote  930  FREE  for  31 
days.  Because  the  Remote  930  is  such  a  new  and 
improved  answering  system,  we  want  you  to  pt^t  rt 
to  the  test  at  your  office  or  t^ome  for  31  days 
before  you  decide  to  keep  it  Ctieck  out  the 
unique  features  that  put  the  Remote  930  in  a 
cla^s  by  itself.  See  how  the  handsome  woodg  fa  in 
styling  and  compact  size  compfiment  any  home 
OT  office.  Notice  how  effectively  the  Remote  930 
will  take  your  every  call  and  give  you  your 
messages  exacf/yasyou  received  them,  tf  for  any 
reason  you  are  not  completely  satisf  ied^  we  insist 
that  you  return  It  in  new  condition  with  all 
enclosed  parls  ir>  31  days,  for  a  prompt  refund. 
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COMPLHTE  NATrOlStAL  SERVtCl 

With  your  Phone-male  Remote  930,  we  will  send  a 
complete  set  of  simple  operating  in  St  ructions  and  a 
one-year  limited  warranty  on  parts  and  90  days  on 
fabor.  tf  service  is  ever  required  on  any  Phone-mate 
product  purchased frorri  Communications  Electron- 
ics, simply  send  your  system  to  one  of  our  approved 
national  service  centers,  When  you  purchase  your 
telephone  answering  system  from  CE^  youVe  buying 
from  one  of  the  world' s  leaders  In  high  technology 
efectfonics. 

MADE  BY  PHONE'MATE 
QUALITY  CHECKED  BY  CE 
Sfnce  all  Remote  930  telephone  answering 
systems  sold  by  Connmunications  Electronics  are 
products  of  P/Tone-mafe,  the  company  that  p/onee  red 
consumer  answering  devices,  you  can  be  assured  of 
purchasing  the  finest  and  most  reliable  telephone 
answering  machine  in  the  world,  in  addition,  our 
Quality  Control  Department  further  audits  the  quality 
of  every  Phone-mate  model  sold  by  us  to  ensure  the 
high  reliability  found  in  all  Phone-^matB  answering 
devices.  CE  has  gi van  the  Remote  930  our  quality 
control  rati  ng#t.  which  is  our  highest  quality  grade  for 
tech  no  iogica  My  sophisticated  equipment. 

BUY  WITH  CONFIDENCE 
The  Remote  930  is  an  ejitraordinary  telephone 
message  center.  It  provides,  virtually  any  answering 
and  message  processing  features  thai  the  most 
demanding  businessperson  could  require.  To  order 
the  world's  only  computer  controlled  and  fall-safa 
engineered  remote  controlled  ansvi^erlng  system, 
send  or  phone  your  order  directiy  to  our  Teiephone 
Products  Division.  Mail  orders  to;  Communications 
Electronics,  Box  1002,  Ann  Arbor,  Michigan  43106 
U.SA  Send  $299.95  plus  $5,00  for  U.RS.  U.a 
shipping  for  each  Remote  930  system.  If  you  have 
more  than  one  person  using  your  system,  we  suggest 
that  ycu  purchase  an  extra  remote  pocket  tone  key  for 
every  person  authorized  to  receive  messagies  at 
$29.95  each.  Prices  and  specifications  are  subject  to 
change  without  notice.  No  COD's  please.  Cashier's 
checl<s  and  ere d ft  card  order  wifi  be  processed 
immediatefy,  All  sales  are  subject  to  availabifity,  but 
because  this  is  the  most  fantastic  answering  devfc© 
that  Ci  has  ever  offered^  w©  have  reserved  enough 
yhits  for  immediate  shiprhent.  If  you  have  a  Master 
Charge  or  Visa  card,  you  maycall  anytime  and  piacea 
credit  card  order  Dial  toll  free  800-531-4414. 
International  orders  are  invited  at  slightly  higher  cost. 
((you  are  outside  the  US.  or  in  Michigan,  dial  anytime 
313-994-4444.  Michigan  residents  please  add  4% 
tax.  Ail  order  lines  at  CE  are  staffed  24  hours,  seven 
d^^ys  a  vveek. 

Due  to  the  high  demand  tor  this  most  exciting 
and  useful  telephone  answering  system,  please 
place  your  order  today  wit  boat  obligatioa  to 
assure  prompt  delivery. 

Copyright^  1979  Communlcatfons  Electronics" 


TM 


^cs 


COMMUNICATIONS 
ELECTRONICS" 

S54  phoenii  D  Box  1003  G  Ann  Arbor  MhcJUgan  JStOe  U.S.A. 
C«ll  TOLL  FREE  {800^52 1  -44  T4m  oufid*  U.S,A.  (^1  ^1 094  4444 

We  Ve  first 
with  the  bestT 


Other  Phone-mate® 
Remote  930  Features: 

•  Exclusive  C- VOX— Controlled  Voice  Activation 
means  your  caller  has  time  to  leave  a  long  or 
Involved  mess-age  As  long  as  G-VOX"  recognizes 
the  sound  of  a  volets  it  will  continue  to  recordt 
ma  h  i  n  g  i  t  i  dea  I  f  Of  de  tai  1  ed  j  o  b  ord  ers  or  m  essag  es. 

•  Remote  Control  Feature— Hear  your  rn  ess  ages 
ptayed  back  over  the  phone  from  any  phone, 
anywhere  by  sounding  your  coded  pocket  tone 
key.  Backspace  to  repeat  message  or  backspace 
directly  to  the  message  desired.  Erase/Stor& 
messages  ,. you  can  reset  back  to  the  beginning, 
record  new  messages  over  oid  ones,  or  continue 
recording  after  old  ones  to  save  them, 

•  Fail-Sat©  Design— Advanced  corriputer  technol- 
ogy In  the  Rerriote  930  represents  a  major  break- 
through in  telephone  answerers.  The  Remote 
930's  specially  designed  and  engineered  micro- 
processor is  programmed  to  recognize  user  mis- 
taken and  automatically  correct  them.  The  built-in 
selfcorrecting  back- up  Features  insure  ultimate : 
reilability  and  ease  oi  operation. 

•  Pual  Cassettes— means  versatility  and  convert 
lence.  By  keeping  your  incoming  messages  and 
outgoing  announcements  on  separate  tapes,  you 
can  tile  important  messages  for  future  reference 
while  also  establishing  an  "Announcement  Library" 
for  recurring  needs. 

•  Usefiil  for  Dictating  Ideas— Use  the  Remote 
930  as  a  tape  reco  rd  e  r  or  for  d  ictat  f on,  the  n  f  1  le  th  e 
cassette  or  have  it  ready  for  transcription. 

•  Change  Tape  Without  a  Service  CatI— Unlike 

reel -to- reel  answerers,  the  Phc  ne- mate's  dual  cas^ 
sette  system  allows  you  to  cfUFCkiy  change  tapes 
without  the  inconvenience  and  expense  of  having 
a  technician  do  It  for  you. 

•  Voice  Controlled  Announcement— Allows  you 
to  tailor  your  outgoing  message.  The  voice  con- 
trolled announcement  feature,  with  automatic: 
levei  centre J^  lets  you  record  outgoing  announce- 
ments up  to  30  seconds  in  length.  This  eiiininates 
the  inconvenience  of  having  to  rehearse  and  time 
messages  to  ftt  a  fixed  time  limilH 

•  Call  Won Itor— screens  your  calls  and  eliminates 
unwanted  interruptions  by  letting  you  hear  who's 
calling  without  touch fng  your  phone  or  letting  the 
caller  know  you  re  there.  If  you  wish  to  talk,  just 
pick  up  the  phone.  If  not,  let  Phone-rnate  take 
the  message  and  return  the  call  at  your  con- 
venience. 

•  R  e  c  ord  Two  -Way  Con  ve  rsat  i  o  n  s^  Keep  a  re  cord 
Of  important  conversationsr.  Phone -mate  records 
both  stdes  of  important  telephone  conversations, 
ThJB  enables  you  lo  keep  a  record  of  negotiations, 

orders  or  appointments. 

•  Aud^O'Scan'^— Designed  to  help  you  locate  your 
messages  fast,  The  specially  engineered  cassette 
systerri  enables  you  to  hear  messages  in  rewind  or 
fast -forward.  This  lets  you  locate  specific  mes- 
sages  rapidly  for  instant  replay,  Fast-fonA^ard 
moves  the  tape  rapidly  past  unwanted  messages, 

•  Ring  Adjust— Phone- mate  answers  when  you 
want  it  to  Adjust  your  Phone-mate  !o  answer 

on  any  ring  one  through  five,  and  leave  it  on  at  all 
times,  When  you* re  In,  you  have  ample  time  to 
answer  the  phone  yourself.  If  you're  away,  Phone:* 
mate  will  take  the  call  for  you.  Never  worry  about 
remembering  to  afways  turn  your  machine  "on" 
when  you  leave.  This  protects  ycu  from  the 
"telephone  burglar!'  Your  phone  is  never  left  to  ring 
and  ring  unanswered, .a  sure  signal  that  no  one 
is  home,  and  an  open  Invitation  to  burglary. 

•  Announce  Only— Broadcast  important  informa- 
tion. The  announce  only  feature  lets  you  give  each 
caller  an  announcement  message  without  record^ 
ingan  Incoming  message.  Ideal  to  announce  busi- 
ness hours,  vacation  schedules,  movie  times,  eta 
The  message  counter  always  operatesi  SO  you 
kn  o w  ho w  m  a  ny  peopi  e  ha v  e  ca  1 1  e  d  a  nd  h  ea  rd  you  r 
message.  Great  for  tabulating  calls  in  telephone: 
purveys,  etc. 

•  Corrtmunicdtrons  Electronics'"— quality  control 
approval  rating  #1 .  Our  hcghest  <;uality  grade  for 
FCC  certified  technologically  sophisticated 

telephone  equipment 

•  LED  Power  On  Light— tells  if  your  unit  is  on  and 
functioning  without  examining  power  knob3. 

•  LED  Digital  Message  Counter— Indicates  how 
many  messages  you  have  received.  The  counter 
also  functions  as  a  "timer"  to  let  you  know  the 
precise  length  of  your  outgoing  announcenaent 

•  Manual  Era^e- aliows  you  to  erase  previous 
messages  when  rewinding, 

•  FCC  Registered— Conforms  to  all  requirements 
for  piug-in  connection  to  a  standard  phone  com- 
pany modular  jack, 

•  Power— Regular  1 10V  AC;  60  Hz.  house  current 

•  Warranty— 1  year  parts.  90  days  labor, 

•  Dimensions— e^' Wide,  11 W^  Deep,  3 W  High 

•  Shipping  Weight- 3.18  Kilograms,  7  pounds 


i^  Reader  Servicssm  page  243 


77 


The  World's  biggest     NEW  Aircraft  Bearcat  220 


R 


Bearcat 

scanner  sale! 

Communlcattonft  ilectfonlc«r  1h6  world's 
largesi  diaiributor  of  radio  scanners,  cele- 
bmtes  the  introduction  ot  four  new  eearcaf 
bfBfid  monitors  with  the  worlcf  s  largest  scan  nee 
»la  From  now,  until  January  3U  980,  you  can 
save  hundfe<Js  of  dollars  during  our  *wo-m//l/on 
Mfflf  Bmmrcmt  mmlrn.  Even  the  new  Bsatcat 
models  300,  220  and  Eight  Track  scanners  am 
on  sale.  If  you've  previously  purchased  a  Sear* 
ca  f  scan  ne  f  f  fom  Com  m  u  n  I  cati  o  n  s  E !  ©etf  on  I C8^ 
then  you  already  know  you're  getting  all  the 
reaL  live  excitement  that  a  television  program 
or  newspi^i^r  can't  provide.  If  you  don't  have  at 
least  one  Bearcaf  scannsf,  the  limB  to  buy  is 
now*  Since  we  distribute  more  scanners  world- 
wide than  Bfi^one  elae.  we  can  aell  ttie  newest 
factory  productten  models  with  the  latest  Qftg^ 
r^eTing  ufMlates,  at  rock  bottom  prices.  Our 
v^fehouse  facilities  are  equipped  to  process 
over  1.000  B&arcat  orders  per  week  and  our 
order  lines  are  always  staffed  24  hours.  We  also 
export  B^Qfcat  scanners  to  more  Ihan  300 
countries  and  milftary  Installations.  Almost  all 
itemsarelnttDckforJmmediflteshipfnonlso 
save  now  and  get  a  fiaarcar  scan nar  during  the 
world**  /a  rgmm  t  two-  ml  I  Ito  n  do  1  far  sea  n  ner  salat 

HEW!  Bearcat®  300 

Awmlimbi^  Fmbrumiy  ^  Mmrch,  fBBO 
List  pfice  M39.95/CE  pnc«  S329.00 
T'Bmndt  BO  Chmnnml  •  Swnricm  Mmmrcb  •  Ho* 
&ymimt  momnnmr  •  AM  JUrcrmft  mrtit  Fu!:>ite 
$mrYicm  bmndm.  •  Prioritf  Chmt$nmt  •  ACfOC 
BandM- 32-50,  11 8-^3$  AM,  144*1  f  4. 420^51 2  MHz. 
The  new  Bearvat  300  is  the  most  advanced  auto- 
matic scanning  radio  that  Communications 
Eiectrontcs  has  ever  offered  to  the  public.  Since 
the  Bearcat  300  has  ever  2, 1 00  actsve  f req  uenc'es 
in  memory,  you  can  touch  one  button  and  search 
any  of  many  pfeprogrammed  services  such  as 
police Jira,  maitneand  government  Of  course,  you 
still  can  program  your  own  frequencies  and  monHor 
up  to  SO  chennels  at  onca.  Sinca  the  Saarcaf  300 
uses  a  trrtght  green  fiou  re  scant  digital  display,  ifs 
kleal  for  mobife  applications.  The  B^srcBt  300  now 
has  thtsa  added  features:  Service  Search.  Display 
tntensity  ConlroK  Hold  Search  and  Resume  Seafch 
keys,  Separate  Band  keys  to  permit  lock-ln/lock- 
oiit  of  any  band  for  mere  efficient  service  search 
and  a  new  vacuum  fluorescent  digital  display. 
R^sarve  your  Searcai  300  now  for  February - 
Uaxch,  19B0  del^vary^ 

Bearcat®  250 

Ust  prtca  5399,95/01  prtc«  S2S9.O0 
K^ChmmnmtB  «  CfymimtlmmM  •  9mmreh9m 
Storm m  •  m^cmtis  •  Bmif'Domtrttat  «  t^rimifw 
chmnrfi  •  50  Ohmttrt^l  *  O'Bmnd. 

Freqvoncy  range  32*50.  f4e-f  7f  420-S12  MHz. 
The  B^ati^t  250  periorm*  any  scanninij  fu  nets  cm  you 
could  possibly  wanr.  With  push  button  ease  you  cart 
prograrri  up  lo  50  ctiannelB  for  aulomatlc  monitoring, 
Pusn  another  button  «nd  search  for  new  f requenciei. 
The^e  a  to  no  crysiaEs  to  ^Jmit  wtrai  you  want  to  hear.  A 
spedaJ  starch  feature  ol  the  Bearcat  250  acluaJiy 
ftoras  84  frequervcles,  and  recalls  them,  one  ^t  a  time, 
at  youf  convenience-  Autoina^K;  "count"  reitiemj>er3 
how  often  frequencl«fl  vm  acthmied  by  trmncmlssion- 
so  fOii  Kmj*  wti  fif e  th  e  sc  J  ion  is.  Oecrtnia  I  dtaplay  shows 
ttie  channel,  freoyency  wtd  other  progfammed  fea- 
tures. The  ptiorHy  feature  samples  youf  pfogrammod 
frequency  every  two  seconds.  PJus.  a  Oigptnl  c^ocK 
shows  the  time  m  the  touch  oi  a  button.  Tills  isthe  only 
monitor  r^dio  that  has  recs^ve^t  the  Communlcaiiofis 
Electronics  ttuallty  control  approval  rating  #1.  Our 
highesr  quaUty  gradft  for  tec h no! oglcaJty  sophisticated 
equipment.  The  B&arcMt  2 SO.  Scanning  tike  you've 
never  seen  or  heard  before.  How  in  slockt 


Aircraft  Bearcat®  220 

Li»t  price  S39§  95/CE  price  tase.OO 
Mtrcr»ft  mnti  putlic  mmnficm  monitof,  ff^u&ncy 
range  3^'5CJ.  rf8'T36  AM,  144'i74.  42ih5f2  MHi. 
The  Seansaf  220  Is  one  scanner  which  can  monitor  afl 
pybltc  service  bands  plusr  ihe  exciting  aircrfClt  band 
channels.  Up  to  twenty  frequencies  maybe  scanned  at 
the  same  tlme- 

Hoi  on  I V  doe  s  t  h  is  new  $oan  n  er  feature  normal  search 
opera! ion,  where  frequency  limits  are  se!  and  the 
scanner  saarches  botweern  your  programmed  parame- 
ters. (I  also  searcttes  martne  or  aircraft  fre<fu«ncfeB  by 
^^sing  a  single  iHitton.  Thesa  frequeno«s  are  already 
St  Ored  in  memory  so  r»o  raprogramiTT  mg  i  s  n&q  utreo.  T^e 
B^Afca r 2 2 0  a! 60 features  a  Priority  ch*n n ei.  D  ua I  scan- 
mryg  speeds^  Patented  tr^ck  tunir^g  an<]  Direct chafinel 
access  an6  AC/OC  operation, 

Hew!  Bearcat®  211 

list  price  $339.95/CE  price  S229.00 
Ffequ^ncy  rang^:  32*5 a  146-174,  420-5  i 2  MHt. 
The  Beared!  211.  It*a  an  evoKitlonary  es^pfftsion  of 
features  and  function.  18'charinel  monitoring.  With  no* 
ciystaf  ijiK-band  coverage.  Dual  scan  speeds.  Cok>r- 
coded  keytioartt  Even  a  digital  clock.  AU  at  a  modes! 
pdoa  Moraacannlr^  ejcciterrant  trmnyou  beigemad  for. 

Bearcat^  210 

liSf  ptice  $299  95/CE  pricn  Stgg.OO 

f  O  Chmmfim  •  S  ^mndm  m  Crr^iartmam 

frecjuencK  renge;  30-50.  14§-U4^  41S-B12  MHz. 
Use  tttasinipie  Keyboard  to  aelec!  the  1 0  channelsiot^ 
scanned.  Automatic  search  hods  newJnequencies^  The 
210  features  patented  seleoteble  scan  delay,  push 
button  lochout,  single  antenna,  patented  track  tuning, 
AC/ DC  operation.  With  no  crystals  to  buy.  £verl 

NEW!  Bearcat®  8  Track 

tisi  pnce  S99,9SyCE  priqa  $79.00 
4  Chmnnmim  *  M  BmrtdB  •  F/aya  Qff  »fff  MC&rOC 
Pomrmrmd  8  Track  Tmpm  fitmvmr.  frequanc^f  fa^g#; 
33-49.  IS!  165  MHi 

The  Bearaii  9  Track  Scannet.  It  converts  any  8  track 
tape  player  into  a  tlve^aciion  scanning  t%d^  instantly 
This  incred^bily  compact  4-ciiannel/2't>aniS  crystal 
scanner  plugs  Jnto  the  tape  player  wtiere  sn  S  track 
carirlctge  norm  rally  goes,  Pollcen  fire,  emergency  cal  Is— 
as-it-happenu  ^canning  excitement— from  an  e)ilsting 
home  entertainment  center.  fn-car/in*boat  system  or 
portable  8  track  tape  player.  The  B^^rcar  B  Track 
Scanner  plugs  llue-action  into  any  a  track  player  Any- 
whera  Crystai  certificates  a  A'1 35ec  are  S4.00  each. 

Bearcat®  Four-Six 

Utt  price  St69.95/C£  price  $tO0.OO 

The  ilfal4  Banti,  a  Chmnna^t  Hmrtd'Haid  Sem^rtmr. 

Ftei3uenc¥  tanga:  33-*7,  t ^2- 1 ^4,450-5 12  MHz. 
The  Bearcat  f  Oi^Six  offers  *"hip  pocket'  access  to 
police,  firs*  weather  and  sFnecinJ  Interest  public  service 
&roadca«ts>  Lightweight,  extfemely  compact.  The  Bear- 
cat Fotir-SlK— with  its  popular  "rubber  duck/'  antenna 
and  t>elt  cl  Ip—  p  no  videg  ''go  anywhe  re/hands-  ofT  panning. 

NEW!  Aircraft  and  UHF 


m 


Bearcat®  ThinScan 

USI  price  $140.g5/CE  price  $99.00 
Wcrid*a  wmattmmt  acmnnmri 

The  Be^e&r  TtiinScan"*  Htgh-oedormance  8eannif>g 
tias  never  been  tn;s  po  table-  There  are  now  thr^e 
models  avail  able.  T^ie  8C  2<4  UH  receives  33-44  and 
152-164  UHi.  The  BC:2*4  H/U  receives  t52-l64  and 
450-S08  MHi.  The  new  hlglvpeflorTtiance  A+rcratt 
Th  i  nScen  model  BC  2  -4  AC  receives  110*136  and  450- 
470  MHl  Qo  ahead^  siiie  Jt  up.  eearcar's  ThinScan' 
measures  2^  "  across.  Just  V  deep,  And  S%"  high> 
Four  cfystal -control led  channels  are  scanned  every  Vi 
second  providing  immedkale  access  to  police,  flre< 
weather  and  other  speciaNnterest  t^roadcaats. 


IHCmeASED  FMMFOmmAHCE  AHTMMtiAM 

H  you  want  the  u1  most  J n  perfOfiDlflCe  1 1  om  yoy  r  6e area f 
scanrvef*  it  is  essential  that  yoti  usean  evct&riat  sntenrtSu 
W«  hpve  (oiir  base  and  mobile  artlennaa  specifically 
deslffried  for  receivir»g  ell  bands.  Ori^er  9AS0  t£  a 
magnet  mount  mobile  aritenna.  Ofder  #A61  i&  a  guiief 
clip  mobile  antenna.  Order  #Aft2  Is  a  tmnk-lip  mobile 
antenna  and  #A70  is  an  all  band  base  station  antenna. 
All  nnlennas  are  $25.00  and  S3,0Q  tor  UPS  shipping  In 
the  continental  United  States. 

OTHER  BEAf^CAT  ACCE8SOmE9 

9P50  AC  Adaple* S12-00 

SPai  Baltery  Ctivijer  tl2  00 

SPSS  Carrying  Cue  for  Four^Si J  StSLQO 

SfSftT  Carrying  CfiMfo*TliteScaii.»„*, $l6-fX> 

SUatC  S«fvic«  msnualforSfldfetf  ?lO^.......»iSl^jOO 

BMttO  Service roanual for  dtirc«r  ?2D     ....,, «,.S1&.00 

3M2S0  Sen'ice  riMintiAi  for  deftr^r  2^  .   .St5tK> 

B  3 T 2  V  AA  NiCail'*  lOf  Four-Sii  |P*Ck  ot  4i  S 1 5  00 

B^4 1  2  V  AAA  Ni'C«(f»  lor  TttinScan  (Pack  of  4^, . ,,  $15.00 
B'Sf^  n  plscemenl  m  e  mory  baft  ery  (or  Boa  rcat  2  %  0  —  $5.00 

A^I^Scc  Crystal  cetiilicate. , ,  .       ..*.-,**,  .§4,00 

Arfd  $3,00  shipping  for  «ll  acc^^sone*  o«:tereoat  tf^e  sametlmo 

TESTA  BEARCAT  SCANNER  FREE 

Teat  any  Bearcaf  brand  scanner  trom  Communications 
eiectrofiic»"for3t  daysbeforeyouiJectdetokeepiL  If 
you  do.  you'l  I  own » h  e  m  ost  sophlsycatect  and  tcichn  olog^ 
icaiiy  advanced  sea  nnei  awll«bl«.  If  for  airy  rvasof^  you 
are  not  compiefatysatl^llftci^  return  it  in  new  condition 
with  all  acc9Sa(iH«»  in  31  ^tys.  tor  a  couneous  ami 
prompt  refund  (tess  shippirtg  charpM^. 

MATIOHAL  SERViee 

Vtfllli  your  Sea  rear  scanner,  we  MvtII  ser^  all  acces- 
tdfles,  a  compSote  fret  of  simple  operating  infitf  Lictions 
and  a  one-year  hmited  warranty.  II  service  is  ever 
nsqulred  on  any  Bearcaf  scanner  purchased  trom 
Comrnunicelloni  Electron1ci7  JlisI  ser^d  your  re- 
ceiver to  a  CEapprovedftearicrsr  national  service  center. 
Another  Be^rc&t  service  is  the  freouency  intofmation 
hot  Ei  ne.  AKer  yqy  gel  your  scanner  ( ro  m  C  E  v  ou  may  calt 
3 1 7  -894*1 230  «fWl  Qs  I  up  to  \h»  wcond  mfo^mat  km  on 
aciive  frequencies  in  your  area.  If  you  ever  need 
angine^hfig  ass^ianoB.  Iae4  tri#  to  cat  tne  ttctocy 
during  Ihe  day  at  317-894-1440, 

BUY  WtrH  COHFIDEHCe 

M  Be  a  reef  scannefs  are  extraordinary  scanriing  tnsiry- 
ments.  They  provide  virtually  any  scanning  function  that 
the  most  professional  monilof  could  require.  TO0«ltli« 
immfmmf  dmilvarf  of  any  Boarcat  scanner,  send  or 
phone  your  order  directly  to  our  Scanner  DlstrfbulJon 
Center:  Be  sure  to  calculate  your  price  irsing  the  CE 
p<^lces  In  this  ati  NAichlgan  residents  please  add  4% 
leJM  \mx.  Written  purchase  orders  are  accef>te<l  from 
approved  gove  rnme  nt  age  nci  as  a  nd  well  rated  firms  ai  a 
1 0%  surdSifi^  fornflt30btiung.Ai{salesare  silblecl  to 
symflabllitV-  Prices  qj^  s deifications  are  aybiect  to 
change  without  notice.  Out  of  stock  items wlH  be  placed 
on  bactofder  automaticafty  unless  C£  is  tnstnicieo 
dif^erefitfy.   tntttriationat  ardets  ere  invito  wriih  a 
SIQ.QO  stircharga  for  special  handling  \n  edition  to 
attlpping  char^ea^  All  shipments  are  RO.B-  Ann  Amor, 
l^tehlgan.  No  COD's  please.  CaiWer^s  checks  will  be 
processed  immediately  and  receive  an  order  priority 
number  Personal  checks  require  three  wepks  bank 
clearance.  Mailordersta  Communleatlona  Elactroi*' 
lc«r  Box  1002,  Ann  Arbor,  fwlichlgen  461 06  U,SJ^  Add 
SS  00  perscannef for  U.P.S.  qroufyd  shjpp^rig,  S9.00tor 
taster   U.P.S    air  shtppMifl  or  S30  00  tor  o^'e^nrgnr 
diflrvafy  to  most  m  ajor  U .  S  .cities  via  Airtxsme  Ajf  Fi  eigh  l 
If  you  have  a  IMlaster  Charge  or  Visa  card,  yoti  may  call 
on/tinve  and  place  a  credit  card  order,  Order  toll  free 
600-521 -44 1 4.  It  yuu  9r^  outside  the  US.  or  in  Mich- 
iQan,  dial  313-994-4444  Dealer  inquirlQi  Invited  All 
order  Ijnes  at  Cofninun^c^i^ons  Etactrartics'  arc 
staffed  24  hours 

Smce  this  two^million  dollmr  Bearcai  mmlm 
is  the  world's  largest,  piease  ordor  today  at  no 
obligation  to  assure  a  prompt  order  confir- 
mation and  delivery. 

Whan  yw  foli^w  tfm  lamdar  io  rmai  mgcHmmatti, 
your  JkKirnaf  andm  mt  Cotnmufticafiona  Cieolronii^ 

Autopfogramming.'  Scanner  Distribuiicn  Center'  and 
C€  logos  are  tfBderr^enqs  otCommunic^tiofis  Bectfonics^ 
Copyright  *1 679  Communications  El#ctronlcft~ 
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S^i.  Pno^ftt*  G  Oat  100?  :t  i^n  Ju&ot.  lAciMifftn  *i  10«  U  S^ 
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The  World's  biggest   NEW!  Aircraft  Regency  720-A 


5© 


Regency 

scanner  sale! 

CommunJcatFons  Efectronics7  the  world's 
largest  distributor  of  radio  scanners,  is  pleased 
to  announce  that  all  RBgency  brand  scanners 
are  on  sate  during  our  world's  biggest  scanner 
sale.  Even  the  new  Reg^nuy  models  K500, 
M 1 00  and  R-804  are  o  n  sale.  If  you  don't  own  at 
least  one  scan  ner^  you  r  m  issing  al  I  the  action  of 
police,  fire,  marine  and  government  trans^ 
missions.  Since  you  can  monitor  most  business 
or  government  broadcasts  in  your  area^  it's  Nke 
listening  to  a  party  line  full  of  wfa/  informatfoa 
fle^encK scanners  bring  home  the  action.  From 
now  until  January  31,  1980,  you  can  save 
hundreds  of  dollars  during  our  tntifihjnHHon 
datiar  &cmnner  ^aie.  Since  we  distribute 
more  scanners  worldwide  than  anyone  eis%,  we 
can  sell  the  newest  factory  production  models 
with  the  iatest  engineering  updates,  at  rock 
bottom  prices.  Our  warehouse  facilities  are 
equipped  to  process  over  1 ,000  Regency  orders 
per  week  and  our  order  lines  are  always  staffed 
24  hours.  We  also  export  Regency  scanners  to 
more  than  300  countries  and  military  installa- 
tions. Almost  all  items  are  in  stock  for  Immed- 
iate shipment  so  save  now  and  get  a  new 
Regency  scanner  during  the  world's  largest 
scanner  safe! 

NEW!  Regency®  K500 

List  price  S399.00yCE  prjce  S259,00 
40  OhmnnBl  •  Synthesized  «  Bet'wic^  Be&reh 
Digits  I  count  •  W&^ther  with  tone  alert 
S^»rch/Bi0fe  •  Priority  ChunnBt  •  AC/ DC 

Fpequency  range:  3050.  1 44-1 74,  440-512  MHz. 
The  new  Regency  Touch  K500  is  an  advanced 
synthesized  scanner  with  many  new  features.  In 
addition  to  the  conventional  no-crystal  touch  entry 
programming  for  40  channels,  there  are  over  500 
preprogrammed  channels  for  receiving  selected 
services  such  as  police,  fire,  marine  and  mobile 
phonen  It's  like  having  an  accurate  freguency 
dire  ct  ory  bui  f t  i  n  t  o  yo  u  r  sea  n  n  er.  Th  e  K500  wi  f  t  a  I  so 
find  new  frequencies  in  your  area  and  store  them  in 
memory  so  you  rnay  enjoy  them  later-  Any  fre- 
quency found  In  the  search  mode  or  manually 
entered,  wift  be  displayed  in  the  LED  digital 
readout.  There  is  a  built  in  digital  clock  that  also 
functions  as  an  alarm  clock  to  wake  you  to  a  60 
second  beep. 

When  you  activate  the  pnortty  feature,  you  can 
program  calls  coming  in  on  you  r  favorite  frequency 
to  override  all  others,  I!  you  have  a  National 
Weather  Service  transmitter  fn  your  area,  the  K500 
can  alert  you  to  severe  weather  warnings.  With  the 
"count"  feature,  frequency  "trafficanaiysis''  maybe 
easily  recorded  to  keep  track  of  potentially  hostife 
forces.  Automatically  counts  the  number  of  trans- 
missions on  each  channel  to  determine  the  most 
active  frequencies.  The  Touch  K500...for  those 
who  won't  ssttie  for  anything  less  than  everything. 

Regency®  K1  GO 

List  price  $279,00/CE  price  $1 79.00 

to  Channels  •  Cryslaliess  •  Semrches 

Wo0d  Catfinmf  •  AC/ DC  •  Delay  feature 

Frequency  range:  30-50,  144-174,  440-512  MHz. 
The  Regency  Touch  K1 00  brings  the  vefsatiiity  oi  a 
totafly  synthesized  scanner  within  anyon<?'s  reach-  tTs 
the  lowest  cost  rtO'Crystal  scanner  that  we  have  ever 
offered  By  merefy  touching  the  pressure  pads,  you  can 
fece^e  anyone  of  15,757  frequencies. The  possibnities 
are  endless.  Imagme  putting  the  whofe  world  of  police, 
fire,  w  ea  t  h  e  r ,  e  merg  e  ncy  b  roadc  asts  a  n  d  m  o  re  at  I  he  t  i  p 
of  you f  finger  It's  the  kind  of  e><citJng  llstefilng  you'd 
rexpect  from  Regency  tha  poopie  who  built  the  first 
transistor  radio-  The  Regency  Touch  K1 00... where 
computer  control  brtngs  new  dimensions  to  scanning. 


NEW!  Aircraft  radio 

Regency®  Touch  720-A 

D«t  price  S34&.00/CE  price  ^229.00 

iB  channels  •  Two  saparato  priority  channels 

AC/DC  *  Saarch  or  Scan  #  Synfhmsixsd 

frequency  f^ng&:  108-136  ¥Hz. 
The  new  Regency  Digital  FMght  Scan  tisi^- advanced 
computer  cfrcuitry  \o  put  any  civlJ  aircraft  navagation  or 
com mun real fon$  freauency  at  the  tip  of  your  fmg&r. 
From  Lear  Jet  to  DC- 10  you'lf  hear  it  alL 

You  can  stomyour  favorfte  frequencies  rn  the  sixtean 
channels  then  watch  the  LED's  sequentiafiy  scan  for  a 
call.  There's  even  a  two  channel  priotiiy  scan  functton. 
So  you  can  Jisten  tor  bone  chilling  "maydays"  on;  1 21  -5 
MHz.,  plus  any  other  frequency  of  your  choice. 

NEW!  Regency®  M100 

Available  February  -  M^rchj  f930 

List  price  $279,00/CE  price  $179.00 

to  Channels  •  Backlighted  Program  Panel 

Synthesixed  •  Pri&rity  •  AC/OC  •  Searches 

Frequency  ra nge:  B 0-5 0,  H4-t  74.  440-512  Mhz. 

The  Regency  Touch  Ml 00  provides  the  ease  of  com- 
puter controlled  touch -en  try  programming  in  acomp^act 
srzed  scanner  for  use  at  home  or  on  the  road.  Enter  your 
favorite  pubfic  service  frequencies  by  simply  touching 
the  numbered  pressure  pads.  VouMI  leven  hear  a  "beep" 
tone  to  ensure  you've  entered  a  corn  ma  nd.  The  multr- 
function  digital  display  shows  channel  nurtibers  during 
the  scan,  mode,  channel  and  frequency  when  a  call  is 
received^  loss  of  power,,  delay  function  status,  channel 
lochout  and  search  mode  selection.  In  addition  to 
scanning  the  programmed  channels,  the  Ml  00  has  the 
ability  to  search  through  an  entire  band  for  an  active 
frequency-  When  a  call  is  received,  the  frequency  will 
appear  in  the  digital  display.  SpeclaE  features  of  the 
MlOO  include'  Channel  t  pnohty,  scan  or  search  delay 
and  a  brightness  switch  for  day  or  night  operation. 
Reserve  your  Regency  Touch  Ml 00  now  for  February- 
March,  1980  delivery. 

Regency®  E-106 

L]St  price  3149.00/CE  price  S99^00 
Pettormance  and  Priority  in  one  Scanner 
Frequency  rang^:  30  50,  ?46-  f  74.  450-512  MHt. 
Easy,  Thai's  the  word  to  describe  the  Regency  E-106 
scanner,  Firsi.  easy  crystal  access  is  rr^ade  possible 
through  a  special  bottom  panel.  Second,  iistening  to 
your  favorite  frequency  is  easy  with  the  Priority  feature 
on  channel  one.  An  alhnew  wood  grain  cabinet  and 
smart  control  panel  design  rn a l<e  the  Rag^ncy  E-106 
one  of  the  best  lookir^g  scanners  around.  Not  to 
mention  that  you  get  ten  crystal  controlled  channels  to 
listen  In  on  police,  fire  and  emergency  calls.  Crystal 
certificates  #A*135cc  are  S4.00  each. 

Regency®  R-106 

List  price  $129  OC'CE  price  S65,00 

Hear  TO  channel  a^tiQn  at  hfime  or  on  the  ue. 

Frequency  ra/rge:  30-50,  146-1  74,  450-512  MHi: 
A  versatile  scanner  the  R^g^ncy  R-106  is  dutit  to 
provide  maximum  reception  at  home  or  on  the  road. 
AC/DG  power  cords  for  versatility  of  operation  from 
alrnost  anywhere.  External  speaker  jack,  external 
antennaiackand  mobile  mounting  tjracl<ei  are  standard. 

New!  Regency®  R-804 

List  price  S1 19,00/CE  price  S7§-0O 

The  fir^i  full  feature  budg&t  priced  scanner. 

Frequency  range  30-50.  146-1  74,  450-5  T2  MHz. 
Value.  That's  the  word  I  ha  I  best  describes  the  R'804. 
Because  this  is  the  first  full-featured  scanner  that  we 
have  ever  offered  at  such  a  low  price.  You'll  hea  r  all  the 
action  of  police,  fire,  weather,  and  emergency  cailson  a 
tuJI  eight  channels.  Crystals  are  easily  inserted  and 
programmed  through  a  flip-top  panel.  Supplied  with 
detachable,  swivel  mount  antenna  and  AC  power  cord. 
AC  only.  Also  order  crystal  certificates  at  $4,00  each. 


INCREASED  i>£RFORiiilANCE  ANTENNAS 

If  you  want  the  utmost  in  performance  from  yourffegency 
..scanner,  it  is  essential  that  you  use  an  external  antenna 
We  have  six  base  and  mobile  antennas  specifically 
designed  for  receiving  all  bands.  Order  #A60  is  a 
magnet  mount  mobile  antenna.  Order  #  A61  is  a  gutter 
clip  mobile  antenna.  Order  #A&2  is  a  trunk-lip  mobile 
antenna.  Order  #A63  Is  a  ^*  inch  hole  mount,  order 
#A64  is  a  %  snap-in  mount  antenna  and  #A70  is  an  ali 
band  base  station  antenna,  Alt  antennas  are  $25.00  and 
SaoO  for  UPS  shipping  In  the  continental  United  StatesL 

TESTA  REGENCY SCANNen  PREE 

Teat  any  Regency  brand  scanner  from  Communications 
E I  ect  ro  n  ics "  for  3 1  d  a  ys  bet o  re  y o  u  d  eclde  to  keep  i  t.  If 

for  any  reason  you  are  not  completely  satisfied,  return  it 
in  new  condition  with  all  accessories  in  31  days,  for  a 
courteous  and  prompt  refund  if  less  shipping  charges). 

NATIONAL  SERVICE  BY  MAIL 

With  your /^e^e^jcyscanrter^  we  will  send  acomplete  set 
of  simple  operaling  instruct  ion  sand  a  one-year  limited 
warranty.  If  service  is  ever  required  on  any  Regency 
scanner  purchased  from  Communications  Eledronics, 
just  send  your  rece(vertofle£?*)f)Cy  at  their  headquarters 
In  Indianapolis,  indiana  for  prompt  repair.  If  you  need 
engineering  assistance  or  additional  Information  on 
any  Regency  scan ner,  fee H re e  to  ca H  l h e  factory d u ri ng 
the  day  at31 7-645-4281 .  it  isyour  responsibility  to  pay 
for  return  insured  shipping  if  you  wanta  refund,  repairer 
replacement. 

BUY  IN  QUANTITY-  SAVE  EVEN  MORE 

As  incredible  as  our  sale  prices  are  on  Regency 
scanrrerSj  you  can  save  even  more  when  you  order 
In  quanlity  or  In  our  In  can  tive.  program.  Order  one 
extra  scanner  with  your  order,  save  1  %.  Order  two 
extra  scanners^  save  2%.  You  can  save  up  to  5% 
when  you  order  five  or  more  extra  scanners  at  the 
same  time. 

BUY  WITH  COHPIDENCe 

All  Regency  scanners  are  extraordinary  scanning 
instruments.  They  provide  virtually  any  scanning 
function  that  the  most  professional  monitor  could 
require.  To  gaf  the  fas  test  delivery  of  any 
^ege/Tcy  scanner,  send  or  phone  your  order  directly 
to  our  Scanner  Distribution  Center!*  Be  sure  to 
calculate  your  price  using  the  CE  prices  in  this  ad. 
Michigan  rest  dents  pi  ease  add  4%  salesta?^.  Written 
purchase  orders  are  accepted  from  approved  gov- 
ernment agencies  and  well  rated  firms  at  a  10% 
surcharge  for  net  30  billing.  All  sates  are  subject  to 
availability.  All  sales  on  accessories  are  final.  Prices 
and  specifications  are  subject  to  change  without 
notice.  Out  of  stock  items  will  be  placed  on  back- 
order  automatically  unless  CE  is  instructed  dif- 
ferently. International  orders  are  Invited  with  a 
$10.00  surcharge  for  special  handling  In  addition 
to  shipping  charges.  All  shipments  are  F.0.8.  Ann 
Arbor,  Michigan,  No  COD's  please.  Cash ier*s checks 
wi  1 1  be  process  ed  i  m  m  ed  tat  e  ly  and  rece  i  ve  a  n  o  rde  r 
priority  number.  Personal  checks  require  three 
weeks  bank  clearance.  Mail  orders  to:  Communi- 
cations Electron ics7  Box  1 002.  Ann  Arbor,  Michi- 
gan 481 06  U.S.A.  Add  $5.00  per  scanner  for  U.PS. 
grotJnd  shipping,  S9.00  lor  faster  U.P,S.  a /r  shipping 
or  S3 0,00  for  overnight  ciBli\/efy  to  most  major 
U.S.  cities  via  Airborne  Air  Freight  or  Federal 
Express.  If  you  have  a  Master  Charge  or  Visa  card, 
you  may  cal  I  anytime  and  place  a  credit  card  order, 
Order  toll  free  800  521*4414.  If  you  are  outside 
the  U.S.  or  in  Michigan,  dtat  313-994-4444,  Vou 
may  also  order  via  TWX  810-223-2400.  Dealer 
Inquiries  invited.  All  order  lines  at  Communi- 
cations electronics"  are  staffed  24  hours. 
Since  this  mulii'miilSon  dollar  Regency  sale 
is  the  world's  largest  please  order  today  at  no 
obligation  to  assure  a  prompt  onjer  conMrmation 
and  dellverj^. 

yifhen  ymi  fotlow  the  leader  to  reaf  ^xcftemen^ 
your  journey  ends  a1  Communications  Electronics^ 

Autoprogrammingr  Scanner  Distribution  Center"  and 
CE  logos  are  t  rad  e  ma  rks  of  Co  m  rn  un  icatio  ns  E  lectronlcs7 
Copyright*^  1979  Co  mmuri  Icatio  ns  Electronics* 
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NEW!  improved  Regency  K500    Lowest  Cost!  Regency  K100      with  the  bestT 
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Lyk  r.  Dysinger  N4QH 
Dytronic  Laboratories 
124  Greenwood  Drive 
Toccoa  GA  30577 


Amplify  Your  6-Meter  Fun 

—  a  cheap  but  effective  linear 


After  [  managed  to 
scare  up  enough  cash 
for  a  new  FT-620B,  I  was 
amazed  at  the  good  results 
that  I  was  obtaining  with  a 
puny  14  Watts  output.  Af- 
ter a  few  modifications 
(S-meter  circuit,  ale,  etc.) 
and  super-tweaking,  1  was 
able  to  cough  up  17  Watts 
—  not  bad.  Even  then,  the 
FT-620B  was  not  able  by 
itself  to  work  the  long-haul 
ground  wave  which  I  was 
accustomed  to  with  my 
previous  6  meter  SSB  rig. 


I  decided  that  it  was 
time  to  construct  an  after- 
burner for  the  620.  Next 
came  the  problem  of  what 
to  use  for  parts  and  tubes. 
In  northeast  Georgia,  elec- 
tronic parts  are  as  scarce  as 
hen's  teeth;  so  it  must  be 
simple.  So,  now  1  had  17 
Watts  of  drive  available  — 
too  much  for  a  4X250B 
tube  and  too  little  for  a 
3-500Z.  Then  I  remem- 
bered our  old  friend  the 
811 A  (or  81 2 A,  even).  Ac- 
cording to  the  specs,   it's 


good  for  170  Watts  output 
to  60  MHz  with  12  Watts 
drive  and  1400  volts  on  the 
plate.  People  laughed 
when  they  heard  me  on  the 
air  discussing  an  old  811  on 
6  meters.  Now  everyone  in 
the  local  area  is  building 
one,  especially  when 
811  As  can  be  obtained  at 
our  not-so-local  parts  store 
for  3  bucks  a  throw,  in- 
cluding 4-pin  socket! 

Construction 

I  built  the  amplifier  on  a 


PARTS 


D»-04 


*  "B"  *  1 165V  DC 


TV   POWER  XFMR,  MOV   PRI  j 
800V,  200mA  SECONDARY  j 
€V,  6A  AND  5V,  2A    SECS 

01-4  -   IN40075   3  DIODES   PER  LEG 

U  -    SEE  TEXT 

RFCt  -   OHMHE   £28 

L2  -    4T^f4  J"  1  D.,  i"LONG 

Kt  -  SPOT  RELAY  WITH  6 -VOLT 
D-C  COIL  to  AMP  CONTACT 
RATING 

-o  TO  NO   CONTACTS 
OF  RELAY  IN 
TRANSCEIVER 


TRAN5CEIVEF? 


ANTENNA 


RELATIVE 

OUTPliT 

METER 


RELATIVE 

OUTPUT 

ADJUST 


F/g,  7.  6  metex  linear  amplifier 


chassis  and  cabinet  which 
once  used  to  be  a  WRL  6  & 
2  MTR  Hi-Bander  transmit- 
ter. I  was  able  to  use  the 
same  power  transformer, 
meter,  switches,  and  the  2 
coax  SO-239  connectors 
for  antenna  and  transceiv- 
er. However,  after  con- 
struction, I  realized  that 
the  whole  amplifier  could 
have  been  built  on  a  smal- 
ler 7"  X  9"  X  3"  chassis  with 
front  plate,  back  plate,  and 
top  covers. 

As  the  schematic  shows 
(Fig.  1),  T1  is  a  TV  power 
transformer,  with  an 
800-volt  secondary  at  200 
mA,  6  volts  at  6  A,  and  5 
volts  at  2  A.  A  transformer 
with  voltage  higher  than 
800  volts  can  be  used, 
maybe  to  900  volts  ac  max- 
imum. A  rating  lower  than 
800  volts  ac  will  not  give 
enough  plate  voltage.  My 
transformer  yielded  1165 
volts  with  no  load  and  1080 
volts  under  load,  measured 
at  the  top  of  the  filter 
capacitor  bank.  The  ac  line 
cord  is  a  3-prong  unit,  with 
the  ground  pin  going  to 
chassis  ground.  The  rec- 
tifier bank,  D1-D4,  is  made 
of  4007s  with  three  diodes 
in  each  leg.  Relay  K1  is  a 
3PDT  P  &  B  relay  with  a 
6-volt  dc  coil  and  10-Amp 
contacts.  One  pole  of  the 
relay  grounds  the  cathode 
circuit  during  transmit  and 
the  other  two  poles  control 
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the  antenna  circuits.  The 
standby/operate  switch  ap- 
plies 7  volts  dc  to  the  relay 
coil  in  the  operate  posi- 
tion; the  other  side  of  the 
coil  gets  grounded  by  the 
normally-open  relay  ac- 
cessory part  of  the  trans- 
ceiver during  transmit.  It 
should  be  noted  that  plate 
voltage  appears  on  the 
811 A  at  all  times,  but  it 
draws  no  plate  current  un- 
less relay  K1  is  energized  ! 
have  found  that  smaller 
relays  do  not  like  1165 
volts  on  their  contacts,  so 
interrupting  the  cathode 
circuit  between  was  a 
logical  move  since  there  is 
only  a  small  amount  of 
voltage  in  the  cathode  cir- 
cuit 

The  25-pF  cathode  tun- 
ing capacitor  can  be  any 
small  aff  variable  or 
ceramic  trimmer.  The 
25-pF  plate  capacitor  is  a 
small  double-spaced  air 
variable  and  the  250-pF 
loading  capacitor  is  a  mod- 
ified  365-pF  variable   sal- 


vaged from  an  old  bc-band 
table  radio.  The  plate  tank 
circuit  was  built  with  short 
leads  as  close  as  possible 
around  the  811  A.  I  had  my 
811 A  countersunk  in  the 
chassis  to  facilitate  shorter 
leads  in  the  tank  circuit. 

The  relative-output 
meter  circuit  is  simple  and 
adjustable.  I  haVe  it  wired 
so  that  it  can  measure 
transceiver  output  or  am- 
plifier output,  depending 
on  whether  the  amplifier  is 
on  or  off. 

Coil  LI  is  the  heart  of  the 
whole  amplifier.  It  consists 
of  4  turns  of  1/8"  copper 
tubing  wound  to  produce  a 
coil  IVi"  long  and  with  a 
W  j.d.  However,  before 
the  tubing  is  bent  into  a 
coil,  insert  a  piece  of  #18 
tef lonT"'^*covered  wtre, 
Now  we  have  a  2-conduc- 
toT  coiL  Attach  the  coil  to 
the  4-pin  tube  socket  on 
one  end.  The  other  end 
should  go  to  a  terminal 
strip    mounted    on    the 


chassis.  Mount  the  two 
,01 -uF  filament  capacitors 
and  two  15-Ohm  resistors 
on  the  terminal  strip. 

Tack-solder  the  .001 -uF 
cathode  coupling  capac- 
itor (C4)  approximately  1 
turn  from  the  filament  end 
of  the  copper  coiL  The  rest 
of  the  construction  should 
be  simple  and  straightfor- 
ward. 

Testing  and  Use 

After  construction, 
carefully  check  for  shorts 
and  cold  solder  ioints. 
Check  for  a  short  in  coil  LI , 
If  you  used  teflon^^^  inner 
conductor,  you  should 
have  no  problems.  Rubber 
or  vinyl  wire  used  for  LI 
will  melt  when  soldering 
the  copper  tubing.  Fire  up 
the  amplifier  and  check  for 
HV  and  filament  power. 
Temporarily  break  the  HV 
line  and  insert  a  milliamp 
meter.  Energize  relay  K1 
and  check  the  idling  plate 
current  It  should  be  about 
20  mA.  Now  apply  a  small 


amount  of  drive  and  peak 
the  cathode  tuning  for 
maximum  plate  current 
and  tune  the  tank  circuit 
for  maximum  output.  Now, 
note  the  drive  power  and 
experiment  with  the  loca- 
tion of  the  C4  capacitor  tap 
on  LI.  Adjust  the  tap  place- 
ment and  cathode  tuning 
capacitor  for  maximum 
efficiency.  There  will  be  a 
certain  tap  placement  of 
C4  which  couples  the  most 
drive  power  to  the  fila* 
ment/cathode  circuit. 

With  about  14  Watts  of 
drive  and  the  tank  circuit 
fairly  loaded,  the  plate  cur- 
rent will  be  about  175  mA 
with  1100  volts  on  the 
plate.  This  produces  120 
Watts  dc  output  Your  am- 
plifier should  now  be  ready 
for  service.  I  built  my 
amplifier  for  a  grand  total 
of  about  $25,  including 
scrounged  and  begged 
parts.  Besides  using  an  811, 
I  also  plugged  in  an  81 2A 
with  similar  good  re- 
suits.  ■ 


Field  Day  is  ready  to  go 

The  best  code  /radioteletype  reader  and  speed-display  package  available! 


544995 

Plus  shipping 


weve  designed  a  special  Field  Day,  model   B.'  that  is 
in  stock  and  readv  to  ship.  Right  now.  Some  of  the 
parts  designed  into  the  original  Field  Day  lust 
couldn't  meet  your  ordering  demand. 

The  Field  Dav-B  has  a  special,  hlgh^rellabHitv,  8 
character  display  that  costs  us  about  S40  more  than 
the  original  displays!  But  we've  still  held  the  original 
price.  We've  added  a  tuning  eye"  to  make  tuning 
easfer  and  faster  Sfow-arrival  parts  ^^B^^e  been 
designed  out.  and  an  Improved  demodulator  circuit 
has  been  designed  in. 

But  the  best  part  is  they're  ready  to  go  now.  Get  um 
while  they  re  hot 


Alabama  ■  Longs;  califomia  ■  Electronics  Emporium, 
Fontana;  Cororado  -  hep  Enterprises;  Detaware  - 
Amateur  &  Advanced  Communications:  Florida  - 
Amateur  Electronic  SuDDiy.  Amateur  Radio  center 
N  &  C  Distributors.  Rav  s  Amateur  Radio:  Georgia  -  ZZZ: 
Idaho  -  Ross  Distrtouting;  niinois  -  Spectronics; 
Indiana  -  Ham  Shack-  Kansas  ^  Associated  Radio: 
Kentucky    cohoon,  Massachusetts    TuftS: 
Michigan    Omar;  Minneapolis    pal;  Missouri  - 
Bursteln-Appiebee,  Midcom;  Morth  Carolina  -  Bob's 
Amateur  center;  Nebraska  ■  Heinnch's  communication; 
New  Hampshire  -  Metz  Communication;  New  York  - 
Amerlsil  Overseas.  Barry,  Communications  Technology, 
Ham  Shack.  Hirsch,  Kelper,  Radio  World;  Ohio  - 
Queen  City;  Oklahoma  ■  Brodie-  south  Dakota  * 
Burghardt'  Texas  -  Kennedy  Associates,  Madison,  Tracy: 
Virginia  -  Tuned  Circuit;  Washington  -  Northwest 
Radio:  Wisconsin  -  Amateur  Electronic  Supply; 
Ontario  *  Metro  Ham  Shack:  West  Cermany  - 
Richter&  Company 


Kantronlcs 


A  commitment  to  excellence. 

1202  E.  23rd  street  (913)  842-7745 

Lawrence,  Kansas  66044 
visa,  Master  charge  accepted 
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Anhur  m  Pighding  WA60rS 
240  Louisiana  Place 
Oxnard  CA  9JQJ0 


CB  to  10 

part  XXI:  the  Johnson  Viking  352 


Here  it  comes  folks, 
another  CB  rig  cojv 
verted  to  ten  meters— the 
Johnson  Viking  352.  This  rig 
has  a  great  deal  of  flexibil- 
ity when  properly  modified. 
It  can  offer  more  features 
than  the  average  CB-to-ten- 
meter  conversion,  and  this 
means  more  QRP  contacts 
for  you. 

The  352  is  an  SSB/AM 
eteven^meter  23^channet 
transceiver.  The  logical 
place  to  convert  it  seems 
to  be  28.5  MHz  to  28.8 
MHz,  so  the  SSB  can  be 
used  at  the  lower  end  and 
the  AM  section  will  cover 
the  upper  end  where  there 
is  activity  in  this  mode. 

At  this  point,  it  would  be 
wise  to  pick  up  the  Sams 
Photofact®no  Cfrn2  on 
the  rig  if  you  don't  have  the 
schematic  for  it  already. 

The  rig  has  a  standard 
four-by-six  crystals  synthe- 
sis scheme,  so  the  bank  of 
four  crystals  is  changed  in 
the  interest  of  economy. 
The  bank  of  crystals  was 
changed  from  the  7  MHz 
range  to  9  065  MHz,  9.045 
MHz,  9,035  MHz.  and  9.025 
MHz  for  crystal  positions 
Y610  to  Y607  respectively. 
While  awaiting  delivery  of 
your  crystals,  you  can  per* 
form  the  following  modifi- 


cations to  attain  greater 
frequency  coverage  (fill  in 
the  "holes"  between  chan- 
nels] and  add  one  more 
channel. 

First,  we  will  activate  the 
mysterious  "blank"  chan- 
nel between  channels  22 
and  23.  Locate  the  pink 
w^ire  which  runs  from  SI. 
deck  G,  pin  14  to  R608  and 
disconnect  it  from  the 
switch  deck.  Tape  the  end 
so  that  it  will  not  short  to 
anything  else,  and  voUb,  24 
channels. 

Next,  we  switch  the  fine 
tune  from  a  receive-only 
function  to  a  receive-artd- 
transmit  function.  Cut  the 
green  wire  at  relay  KTs 
swing  arm  and  reconnect  it 
to  the  fme-tune  potentiom- 
eter (R625)  wiper.  This  pro- 
duces approximately  2  kHz 
of  transmit-and-receive  fine 
tune  which  is  usually  not 
enough  for  serious  QRP 
work  on  ten  meters.  The 
fine  tune  can  be  expanded 
to  10  kHz  and  more  by  add- 
ing  a  variable  inductor 
(Miller  4204)  between  the 
anode  of  CR606  and 
ground.  Note  that  this  is  a 
variable  inductor;  a  fre- 
quency counter  should  be 
used  to  adjust  it  to  allow  a 
maximum  of  1214  kHz  of 
fine  tune.  Any  more  than 
this   will    cause    excessive 


non-linearfty  and  fast  tun- 
ing in  the  fine-tune  knob. 

When  thwe  modifica* 
tions  are  complete  and  op- 
era  ting  well,  your  new  crys- 
tals  should  be  well  along 
the  way.  When  you  get 
them  replace  Y607  through 
Y&10  with  9.025,  9,035, 
9.045,  and  9.065  MHz,  re- 
spectively. Connect  a  fre- 
qyency  counter  to  TP1; 
with  the  Johnson  Viking  352 
on  channel  11  AM,  adjust 
T601,  T602,  and  T603  for  an 
output  of  20,845  MHz,  Be 
sure  that  17  or  24  MHz  are 
not  present,  or  the  synthesis 
won't  come  out  right  This 
part  can  be  done  with  an 
oscilloscope,  using  a  hand 
calculator  to  determine  fre- 
culator  to  determine  fre- 
quency. {This  is  how  I  do  it.) 
After  you  have  the  20.845 
MHz,  adjust  T601.  T602, 
and  T603  for  maximum  rms 
vof  tage  at  TP1 .  Now  change 
the  controls  to  channel  13 
and  USB;  with  the  VTVM  rf 
probe  or  scope  still  con* 
nected  to  TP1,  adjust  T604, 
T605.  T606,  TSOr  and  T502 
for  maximum. 

The  synthesis  Is  now  pro- 
ducing 28  MHz  rf  and  the 
receiver  needs  to  be 
aligned.  Set  up  a  lowTevel 
signal  source  at  approxt' 
mately  28.6  MHz.  If  you 
have  obtained  and  installed 


the  previously-mentioned 
crystals,  28,6  MHz  should 
be  at  channel  7  with  the 
fine  tune  at  9  o'clock  posi' 
tion.  Couple  the  weak  sig- 
nal source  to  the  antenna 
jack  and  adjust  T401 
through  T409  for  maximum 
signal  indication  on  the 
S-meter.  (Be  sure  to  reduce 
signal  strength  as  you  align 
the  receiver,  to  avoid  over- 
load and  false  tuning.]  The 
transmitter  alignment  is 
done  by  using  an  output  in- 
dicator and  a  52-Ohm 
dummy  toad  which  is  ca- 
pable of  handling  5  Watts 
or  so.  Adjust  T701  through 
T705  for  maximum  output 
power. 

Now,  that  was  easy, 
wasn't  it?  Whatever  your 
answer,  you  now  have  a  rig 
which  will  perform  very 
well  and  provide  the  flexi- 
bility to  work  QRP  on  ten 
meters.  1  have  converted 
four  of  these  rigs,  and  all  of 
the  operators  [including 
myself}  are  doing  very  well 
with  modest  antenna  sys- 
tems. I  am  presently  8 
states  away  from  my  WAS 
QRP  10m  SSB,  have  worked 
all  continents,  and  have  48 
countries  worked  (includ- 
ing  a  fT1,  a  5N2,  and  a 
VP2S).  Not  bad  for  an  obso- 
lete CB  fig  See  you  on  ten 
meters  QRP.H 
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MEMPHIS,  TENNESSEE 


NO  MONKCV  BUSINCSS! 


Complete  Service  Facilities 

Good  Deals  on  most  Brands 

Shipping  within  24  Hours 

All  inquiries  handled  by  Active  Hams  with 

over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 

1-800-238-6168 

/N  TENNESSEE,  CALL  901  -452-4276 

MONO  A  Y-SA  TURDA  Y  8:30-5:30 
FOR  YOUR  SPECIAL 


Write:  3202  Summer  Ave.,  Memphis,  Tennessee  38112 
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Charles  S.  Jekc/sky  W3JDRF 
6B&7  North  Capitol  Strtei 
Washington  DC  2Q0I I 


Exploring  Uncle  Sam's  Bookstore 


whaf  s  for  you  at  the  GPO 


/  i  /^  h  yes/'  t  kept  tell- 
V^  ing  myself.  '^One 
day  I'll  find  the  time  to 
study  so  I  might  earn  my 
amateur  radio  license." 
That  was  my  total  commit- 
ment for  a  period  of  at 
least  twenty  years,  until 
about  one  year  and  a  half 
ago.  At  that  point,  I  de- 
cided to  devote  the  neces- 
sary time  to  some  honest 


study  toward  that  end, 

Mv  fffst  task  was  to  lo- 
cate reference  materials  in 
order  to  accumulate  the  in- 
formation that  would  aid 
in  preparing  for  the  written 
examinations.  Although  I 
am  employed  at  what 
some  consider  to  be  the 
world's  largest  printing  es- 
tablishment,  the  US  Gov- 
ernment   Printing    Office 


(GPO),  I  did  not  realize  ini- 
tially that  the  GPO  book- 
store  would  be  a  ready 
source  and  a  prime  repos- 
itory for  such  specialized 
literature.  This  discovery 
was  made  one  day  when  I 
walked  in  to  purchase  a 
current  copy  of  the  FCC 
Part  97^  Amateur  Radio 
Service  Regulations. 
There,    to    my    amaze- 


ment, on  the  bookshelf 
beside  Part  97,  were  many 
publications  relating  to  the 
general  categories  of  com- 
munications  and  electrorb 
ics.  Some  further  investi- 
gating on  my  part  revealed 
a  number  of  relevant  publi- 
cations that  are  both  infor- 
mational and  useful  to  the 
radio  amateur.  The  wide 
range  of  topics  and  titles 


GPO  BOOKSTORES 


L 


Main  Bookstore 

710  North  Capitol  Street 

Washington  DC  20402 

{202}-275-2091 

Atlanta  Bookstort 
Rm.  100,  Federal  Bldg. 
275  Peachtree  Street,  N.E. 
Atlanta  GA  30303 
{402)'22t'6947 

Chfcago  Bookstore 

Bm,  1463,  14th  floor 

Everett  McKfnley  Dirksen  BIdg. 

219  S.  Dearborn  Street 

Chicago  IL  60604 

(312)-353-5133 

Dallas  Bookstore 
Room  1C50,  Federal  fildg. 
1 100  Commefce  Street 
Dallas  TX  75242 
(214J-749-1541 

Houston  Bookstore 
45  College  Center 
9319  Gulf  Freeway 
Houston  TX  77017 
[713h527-5453 


Los  Angeles  Bookstore 
Rm.  2039,  Federal  Off.  BIdg. 
300  North  Los  Angeles  St 
Los  AngeJes  CA  90012 
(21 3)^688^5841 

Phtladeiphia  Bookstore 
Rm.  1214,  Federal  Office  BIdg, 
600  Aich  Street 
Philadelphia  PA  19106 
£215^677-7879 

Birmingham  Bookstore 
Roebuck  Shopping  City 
9220  Parkway  East-B 
Birmingham  AL  35206 
(205)'254-1056 

Cleveland  Bookstore 
First  Floor.  Fed,  Off,  BIdg. 
1240  E.  9th  Street 
Clevaiand  OH  44199 
(216^5224922 

Denver  Bookstore 
Rm.  117,  Federal  BIdg. 
1961  Stout  Street 
Denver  CO  80294 
(3D3).837'3964 


Jacksonville  Bookstore 
400  West  Bay  Street 
Rm.  158»  Federal  Bidg. 
Jacksonville  FL  32202 
(904^791 '3801 

Milwaukee  Bookstore 
Rm.  190.  Federal  BIdg. 
519  E,  Wisconsin  Avenue 
Milwaukee  Wl  53202 
(414)224  1304 

Pueblo  Bookstore 
720  North  Main  Street 
Majestic  BIdg* 
Pueblo  CO  81003 
(303)'544'31 42 


Seattle  Bookstore 
Rm.  194,  Federal  Office 
915  Second  Avenue 
Seattle  WA  98174 

t206)-442-4270 


Boston  Bookstore 

Rm.  6-25,  J.F.K,  Fed.  BIdg, 

Sudbury  Street 

Boston  MA  02203 

{617)-223-6071 


Columbus  Bookstore 
Rm,  207,  Federal  BIdg, 
200  North  High  Street 
Columbus  OH  43215 
(614)-4e9-6956 

Detroit  Bookstore 

Patrick  V.  McNamara  Fed.  BIdg. 

Suite  160 

477  Michigan  Avenue 

Detroit  Ml  4822S 

(313)226*7816 

Kansas  City  Bookstore 
Rm,  144,  Federal  Office  Btdg. 
601  East  12th  Street 
Kansas  City,  MO  64106 
{816^3742160 

New  York  Bookstore 
Rm.  1 10,  26  Federal  Plaza 
New  York  NY  10007 
(212)-264-3825 

San  Francisco  Bookstore 
Rm,  1023,  Federal  Office  SIdg. 
450  Golden  Gate  Avenue 
San  Francisco  CA  94102 
(415)'556-0643 
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CALL  TOLL  FREE 


I    I 


Communications  Center 

443  N  48fh  Street 
Lincoln,  Nebraska  68504 
In  Nebraska  Call  (402)466-8402 


t^CBS 


HY-GAIN 


TH6DXX 

TH3MK3 

TH3JR 

Hy-Quad 

205BA 

155BA 

105BA 

204BA 

204IVIK5 

153BA 

T03BA 

402  BA 

BN86 

TH2MK3 


Super  Thunderbird 

3  el.  10-15-20M  beam 
3eL  10-15-20M  beam 

2  el.  10-15-20M  Quad 

5  el.  ''Long  John^'  20M  beam 
5  el,  "Long  John"  15M  beam 
5el;"'Long  John''  10M  beam 

4  el.  20M  beam 

5  el.  conversion  kit 
3 el.  15M  beam 

3  el.  lOM  beam 
2 el.  40M  beam 

Balun  for  beam  antennas 
2  el    10-15  20M  beam 


Classic  33 
Classic  36 
TA  33 
TA  36 
TA  33  Jr. 
TA  40KR 


ATB  34 

ATV-4 

ATV-5 

ARX-2 

AR-6 

ARX-220 

ARX-450 

A1 44-11 


4ele.  10,  15,  20  Mtr.  beam 
ID,  15,20,40  Mtr.  Vertical 
ID,  15,20,  40,80  Mtr.  Vert 
2  Mtr,  Ringo  Ranger 
6  Mtr.  Ringo 
220  Mhz.  Ringo  Ranger 
435  Mhz.  Ringo  Ranger 
1 1  ele.  144-146  Mhz.  beam 


3^TBA 

4BTV 

5BTV 

RM75 

RM  7SS 

G6T44B 

G7  144 


Regular 

$329,95 

222.95 

169-95 

274.95 

329.95 

199.95 

129.95 

249.95 

99.95 

89.95 

74.95 

239.95 

15.95 

149.95 


Special 

$259.95 

179:95 

139.95 

219.95 

259.95 

159.95 

109.95 

199.95 

79.95 

79.95 

59.95 

189.95 

15.95 


119.95 

MOSLEY 

3el.  10,  15,  20  Mtr.  beam 
6  el.  10.  15,  20  Mtr.  beam 
3  el.  10,  15,  20  Mtr.  beam 
6  el.  10,  15,  20  Mtr.  beam 
3  el.  10,  15,  20  Mtr,  beam 
40  Mtr.  Add  On 

CUSHCRAFT 


18HT 

18AVT/WB 

14AVQ/WB 

12AVQ 

14RMQ 

5BDQ 

2BDQ 

668 

203 

205 

208 

214 

LA  1 

TH5DX 


Hy-Tower  80-1  DM  vertical 
80-1  DM  Trap  vertical 
40-1 OM  Trap  vertical 
20-1  DM  Trap  Vertical 
Roof  Mounting  kit  (vertical 
80-10M  Trap  doublet 
80'40M  Trap  doublet 
6  el.  6M  beam 
3  el.  2M  beam 
5  el.  2M  beam 
8el.  2M  beam 
14  el.  2M  beam 
Deluxe  (ightning  arrestor 


Regular 

$359.95 

105.95 

69.95 

42.95 

s)        33.95 

109.95 
59.95 

119.95 
15.95 
21.95 
29,95 
34.95 
59.95 

269.95 


Regular 

304.75 
392.75 
264.00 
392.75 
197.00 
119.95 


Special 
209.95 
249.95 
189.95 
249.95 
149.95 
89.95 


289.95  219.95 

89.95  69.95 

ical        109.95  89.95 

39.95  32.95 

36.95  32.95 

39.95  32.95 

39.95  32.95 

3c.95  30.95 

HUSTLER 

3  ele;  10,  15,  20  Mtr.  beam 

10-40  Mtr.  Vertical 

10-80  Mtr.  Vertical 

75  Meter  Resonator 

75  Meter  Super  Resonator 

2  Mtr.  Base  Cohnear 

2  Mtr.  Base  Colinear 


A147-11  11  ele.  146-148  Mhz.  be 

A147-22  22  ele.  Power  Pack 

A144-10T  2  Mtr.    Twist"  10  ele. 

A144-20T  2  Mtr.  "Twist"  20  ele, 

A147-20T  2  Mtr,  beam 

A430-1 1  432  Mhz.  1 1  ele.  beam 

A432-20T  430-436  Mhz.  Beam 


am 


259.95 
99.95 

134,95 
16.95 
31.95 
79.95 

119.95 


189.95 
79.95 
99.95 
1 4.50 
27.50 
59.95 
89.95 


ROTORS 

HAM  4        $149  95         T2X  Tailtwister    $199.95 
Call  for  prices  on  rotor  cable.  Coax,  Towers,  and  Accessories. 


Ariiance  HD  73  $109  95 

Afl  prices  do  not  include  shipping 


Special 

$289.95 
84.95 
57.00 
34.95 
29.95 
89.95 
49.95 
9995 


49.95 
209.95 


36.95 

30.95 

109.95 

89.95 

42.95 

34.95 

62.95 

52,95 

62.95 

52.95 

34.95 

29.95 

59.95 

49.95 

18HT 


VISA' 


*'/  '  K  f  -    f-V^A 


•  \,Va-*-«  ^ 


We  carry  all  major  brands  of  ham  radios 

AT  DISCOUNT  PRICES 

Kenwood  —  Yaesu  —  Drake  —  ICOM —  Dentron  — 
TenTec  —  Swan  —  Tempo  —  Midland  —  E.T.O.  —  Wilson 


master  charge 


P^  Reader  Service — see  page  243 
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available  were  extremely 
helpful  to  me,  and  can 
serve  your  needs  also,  if 
you  are  in  search  of  addU 
tional  study  or  reference 
books  to  place  in  your 
home  or  club  library. 

As  a  convenience  to  the 
reader,  I  present  an  ab- 
stracted listing  of  US  Gov- 
ernment   publications    of 


general  interest  to  radio 
amateurs-  Shown  in  the  list- 
ing are  the  document  titte, 
pyblication  date,  number 
of  pages,  CPO  stock  num- 
ber (necessary  for  order- 
ing), and  current  selling 
price.  (Prices  and  availabii* 
ity  are  subject  to  change.) 
Also  shown  is  a  listrng  of  20 
CPO  bookstores  located  tn 


major  US  cities.  You  may 
wish  to  contact  your  local 
CPO  bookstore  for  order- 
ing Of  if  you  desire  you  may 
place  your  order  with  the 
Superintendent  of  Docu* 
ments,  Washington  DC 
20402  Prices  shown  are  for 
domestic  mailing  Add 
25%  for  orders  mailed  out- 
side the  US  and  its  posses- 


sions. Any  specific  ques- 
tions you  may  have  should 
not  be  directed  to  me  but 
to  the  Superintendent  of 
Documents, 

Vm  sure  that  you  will 
find,  as  1  did,  many  helpful 
and  interesting  publica- 
tions here  for  both  begin- 
ners and  experienced  radio 
amateurs-B 


FCC  RuiBS  and  Regufattons 

•  Par!  95,  Sub-part  A,  May,  1977;  GeneraT  Mobile  Radio  Ser- 
vice. 19  pp.  004-000-00340-3  $1.00 

•  Part  95»  Sub-part  0,  May,  1977,  Radio  Control  Radio  Ser- 
vice. 13  pp,  004'€00'0034V1  $0.80 

•  Part  95,  Sub^part  D,  August,  1978,  Citizens  Band  Radio 
Service  Rules.  56  pp,  0O4-0CK3-OO356-0  $1.25 

•  Part  95,  Sub-part  E,  May,  1977,  Technical  Regulations, 
Personal  Radio  Services.  13  pp.  004-000-00343-8  $0.80 

•  Part  97,  Amateur  Radio  Service,  January,  1979.  28  pp, 
004  0004)0357-8  $1 .40 

•  Part  99,  Disaster  ComfT^unJcalions  Service,  May,  1976, 10 
pp.  004-000-0032W  $0,75 

Broadcast  Operator  Har}dbook.  i976*  103  pp.  004'000-00329- 
2  $3.00 

EsUmated  Effective  Ground  Condueffvity  in  the  United 
Ststes:  Maps. 

•  Eastern  United  States.  Reprinted  1976,  46  tc  39  inctios. 
004-00000279*2  $2.75 

•  Western  United  States.  Reprinted  1976,  48  x  39  inches, 
O04-00OO0280-6  $Z75 

How  To  identify  and  Resotve  Radio-TV  interference  Prob- 
ferns.  1977.  31  pp.  004-000-00345^  $1.50 

Broadcasting  Stations  of  the  Worid  (excluding  US) 

#Part  1,  Amplitude  Modulation  Broadcasting  Stations,  Ac* 
cording  to  Coyntry  and  City.  1974.  261  pp.  (out  of  print) 

•  Part  2,  Amplitude  Modulation  Broadcasting  Stations,  Ac- 
cording to  Frequency.  1974.  261  pp.  (out  of  print) 

•  Part  3,  Frequency  Modulation  Broadcasting  Stations. 
1974,  216  pp.  041-005-00011^4  $^40 

•  Pan  4,  Television  Stations.  1974.  444  pp.  041-005-00012^2 
$4.25 

Ba SfC  Blecfrontvs 

•  Vol.  1.  1971,  566  pp.  008-047^134-7  $7.70 

•  Vol  2.  1971  323  pp.  008^74)0142-8  $3.35 

Basic  BiectrfcitY.  Reprinted  1978, 490  pp.  111.008-047-00069-3 
$6.25 

Etecfronics  Teahnicfart 2 &  2,  Vol.  i.  1973.  reprinted  1975. 309 
pp.  111.  008<W7-00156-6  S7  60 

Electrician's  Mate  i  &  C.  1970. 155  pp.  008^547*00066*9  $2,70 

Fundamentais  of  Etectronics  (All  missing  volurnes  are  out  of 
print.) 

•  Vol.  1a.  Basic  Electricity,  Direct  Current.  1966,  reprmted 
1976.  147  pp.  in.  008-047-00097-9  $2.16 

•  Vol  lb.  Basic  Electricity.  Alternating  Current.  1967,  re- 
printed 1977.  210  pp.  IIL  008-047-00098-7  $2.80 

•  Vol  2.  Power  Supplies  and  Amplifiers.  1965,  reprinted 
1976.  144  pp.  III.  008-047-00099^5  $3.50 

•  Vol.  3.  Transmitter  Circuit  Applications.  1965,  reprinted 
1978,  138  pp.  111.  008<)4 7^001 00-2  $4-25 

•  Vol.  4.  Receiver  Circuit  Applications.  Reprinted  1970,  2CH) 
pp.  III.  008^47^105*3  $3.95 

•  VoL  5.  Oscilloscope  Circuit  Applications.  1964. 133  pp.  III. 
008^047-00101  1  $2.00 


•  VoL  6.  Microwave  Ckcolt  Applications.  1965,  reprinted 
1976.  123  pp.  III.  008^47-00102-9  $1.90 

•Vol.  7.  Electromagnetic  Circuits  and  Devices.  1964. 181  pp. 
III.  008-047-001 03-7  $1.45 

•  Vol.  8.  Tables  and  Master  Index.  1965. 162  pp.  ill.  008-047- 
00104-5  $3.60 

Engineering  Design  Handbook:  Reliabfe  Miiitary  Btec* 
tronics.  1976.  452  pp.  {M)6*020.00602"5  $7.25 

Basic  Theory  and  Application  of  Etectron  tabes  (Includes 
changes  1  and  2),  1952,  reprinted  1976.  215  pp.  008^20- 
00046-5  $3.05 

Theory  and  Use  of  Eiectronic  Test  Equipment.  1952, 
reprinted  1975,  158  pp.  III.  008*02OWO5O-7  $2.45 

•  Change  1  to  above,  1956. 2  pp.  0084)20«)049^  $0.35 

Higher  Frequency  Techniques  fExciudfng  Microwaves). 
1952,  reprinted  1978. 129  pp  J 11.  0O8^2O*OO57M  $2,75 

FM  Transmitters  and  Receivers  (change  1  inserted).  1952, 
reprinted  1976.  198  pp.  008^2000062  3  $3.65 

Tfa/Tsienfs  and  Waveforms  (includes  change  1).  1951,  re- 
printed 1975.  90  pp.  HL  008-020-00053-1  $1.65 

Cathode  Ray  Tubes  and  Their  Associated  Circuits.  1951»  re- 
printed 1971.  218  pp.  008^20-00379-4  $3.5S 

Puise  Techniques.  1951,  feprlnted  197B.  102  pp.  III.  008020' 
00056-6  $1.85 

Etectricai  Fundamentals  {Alternating  Current)  {changes  1 
through  3  inserted).  1951,  reprmted  1977.  231  pp.  IIL 
008'D20-0D060''4  $4.10 

Frtnciptes  and  Apptications  qI  Mathematics  for 
Communications-Etectronics.  1961.  reprinted  1975.  248  pp, 
008-020-00061^2  $3,30 

interior  Wiring.  1966,  reprinted  1977,  120  pp.  lit.  008-020- 
00401^  $2.40 

Electric  Motor  and  Generator  Repair.  1972,  reprinted  1975. 
233  pp.  IIL  00^02000456-1  $3.10 

Troubleshooting  and  Repair  of  Radio  Equipment,  l956» 
reprinted  1973,  180  pp.  008-020^M04OO  $4.40 

Communications  Etectronics  Fundamentals  Basic  Prln* 
aples  (Direct  Current).  1974.  296  pp.  ML  006-020-00581-9 
$3.75 

Field  Wire  and  Field  Cable  Techniques.  1970,  reprinted  1975. 
350  pp.  in.  008^)20-00658-4  $3.15 

Efectricat  Engineering  Units  and  Constants.  Revised  1976. 
2Vi''  X  3Vj"  wallet'Size  plastic  card  003-003-01665-9  $0.35 
($4.65  per  100) 

Survey  of  Ground  Fault  Circuit  interrupter  Usage  For  Protec- 
tion Against  Hazardous  Shoci(.  1976.  13  pp.  IIL 
003-003-01591-1  $0.45 

Efectric  Current  Abroisd,  1975  Edition,  1975.  81  pp. 
003-025-0046-2$1.15 

Air  Frame  and  Powerpiant  Mechanics — Genera/  Handbook. 
Revised  1976.  549  pp.  ML  050-007-00379^  $6.75 

United  States  Frequency  Allocations:  Map.  1975.  32  x  55 
inches.  003-000-00469*4  $1.35 
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615  South  Gallatin  Road  -  Madison,  Tennessee  37115 

CALL  AMM  NOW! 


615  868-4956 


for  the  Best  DEALS 


ni«siifciMi9i 


•v7 


NOW  IN 

STOC  K ! 

FT101ZD 

DIgrtal  160M-10M 
Deluxe  Features 
Check  the  othcn 
then  oet  our  pries' 


YAESU    rz 


FT  901  DM 

I  •'" 


yours 

today! 


iJ^Sfi     YAESU  FT207R 

Synthesized  Handi-Talkie.    2  Watts 
CALL  NOW  FOR  OURPRICEf 

We  stock  the  complete  YAESU  line! 


Denffbn^ 


Dentron 
GLA1000 

1  KW  DC  INPUT) 
1200  W.  PEP! 

LOW  PRICES! 


CLIPPERTON  L 

1  KW  DC  INPUT! 

2  KW  P.E.P. 

In  Stock  —  Low  Prices! 


\Ve  have  the  New  Dentron  AF-TA  Audio 
Processor,  Dentron  Antenna  Tuners, 
Antennas  and  SWR  Meters. 

ML  A  2500  B  -  DTR  2000L 
CHECK  OUR  LOW  PRICES! 


/a\\\IJa\  d^    MP1  HF  &  MP2  VHF 


SWR  MIR.  -  BIOS  2M  AMP.  &  B1016 

160  WATT.  2M  AMP.    in  Stock,  call  or  write! 


BW 


ANTENNA  SWITCHES  in  stock! 


DAIWA 

J.  W  Miller 


t4^J 


m  «^  f  ■%' 


Call  or  write  for  SUPER  LOW  prices! 

MFJ  ENTERPRISES,  INC. 

TUNERS  -  FILTERS  -  We've  got  em! 
CHECK  US  FIRST! 

SEND    S.A.S.E,  FOR  OUR 
PINK  SHEET  SPECIALS! 
USED  AND  CLEARANCE  GEARI 

USED  EOUIPMENT?  OUR  STOCK  TURNS 
FAST.   WRfTE  OR  CALL   YOUR  SPECIFIC 

NEEDS. 


$KEI\IV\/OaD 


f0^ 

TS520SE 

A  new  version  of 
the  FAMOUS 
STANDARD! 

Ca!l  or  write  for  our  price! 


HiW! 

TS180S 

Ail  Solid  State 
with  Digital 
Frequency 
Control.  200W 
P.E.P.  Memory. 


Best  Price  Anywhere! 


HtW    TS120S 

ALL  SOLID  STATE 

HF  TRANSCEIVER 

PLUS  A  FULL  LINE 

OF  ACCESSORIES! 


TR  7600/7625  TS  700SP 

HMHiMy  S4iii  special  low  prices! 
TR  7600/7625  and  RM  76  Micro  Pro- 
cessor, and  TS  700SP— Call  or  write  for 
these  special  lowest  prices  yet! 


Hfl^.' 


Ask  us  about  the  NEW 
TR  2400  2M 
HANOI  TAI   KlFi 

KENWOOD  OWNERS!  We  have 
the  new  Kenwood  Phone  Patch! 

We    stock    the  fttll   KENWOOD  line  and 
provide  warranty  and  after- warranty  service, 
BUY  WITH  CONFIDENCE! 


TR/DR-7 

Now  in  stock! 

Full  7  line  of  accessories! 


^ 


Rotor  Special 
ALLIANCE  HD-73 


ALLIANCE 

SPECIAL 
OFFER!! 

SI  05.00  Inciuding 

Shipping  in  U.S.A. 

HD-73  wilh  100  feet 

rolor  cable  $120  00 

HQ73  witli  100  leet  rotor  cable  and  100  feel  RG8U  $15€00 
Cashiers  check  or  MO  please 

/CDE  ROTOR  SPECIALS  M 

The  NEW   HAM    IV  Rotor         ^' 

Shipping  included 

HAM  IV  Rotor    $147  00 

HAM  IV  Rolor  wtth  100  fl 
folor  cable    $162.00 

HAM  IV  Rolor  plus  100  ft  each 

rotor  cable  and  (irst  grade  RGflU    SIBS.OQ 

Stnd  cashiers  check  or  MO  please. 


TICN-itt 


OMNI 


Accepted  at  slightly 
higher  prices! 


D&A 

Unbeatable  Prices! 

540-544  and 
Argonaut.  Full  Ten- 
iTec  Line  in  slock! 


ELECTRONICS 


MiWf 


'Hr^in: 


ASTRO  150 

HF    SSB 

Transceiver 
featuring   "VRS 
Fully  Synthesized  235  Watts  PEP  &  CW. 
See  the  Swan  ads  and  Call  us  or  write  for 
BEST  PRICES  ANYWHEREl 


•  I 


tiewi 


^:.       -  ■--  '        -^^-^ 


102BX 

Dual  PTO's 
SYNTHESIZEC 
1.8-30  MHZ 
235  Watts  PEP 


SWAN  100  MX  P.S.  and  ANT.  TUNER. 


Call  or  write  for  quote, 
ideal  for  home  QTH  or 
mobile! 


DATONG 

We  have  \n  stock  the  amaitng  Oatong  Fl-1  active  audio  fiUer. 
Also  now  have  the  ASP,  Automatic  speech  pmcessur  .  .  .  plus  the 
Code  tiftor  .  .  .  Funtsstic  additions  to  your  station.  CsU  or  write  for 
infofmation  and  prices. 


ICOM 


701.  211. 215.  280,  30A-AII  in  stock! 


ROBOT 


SSTV  -  ROBOT 

PUT  YOURSELF 
IN  THE  PICTURE! 
Get  in  on  the  latest  in 
Ham  Radio' 
CAL!_  OR  WRITE  NOW  FOR  PRICES! 


DSI  Counter  Semr-kft 

Get  on  Frequency!  Write 
or  call  for  special  price! 


ANTENNAS  cushcraft  -  hygain 

LARSEN  "-  HUSTLER  -  AVANTI 
SPECIAL!  Cushcraft  ATB34-$220,00 
Delivered  anywhere  in  the  Cont.  U.S.A. 


3iM9iT\^\  antennas 


niHtN<,  «C>AfSIP«fF«l| 


The  fantastic  new 
Avanti  2  meter  Mobile 
Antenna- 
mounts  on 
your  car  window 
glass!  3  DB  gain- 
Neat  and  compact 

installation!         SPECIAL  PRICE!  $30.00 
.  Please  send  Cashiers  Check  or  Money  Order. 
V  Delivered  anywhere  in  the  conT.  U.S.A.  ^ 

Fast  UPS  Delivery.  Place  your  order  then 
STAND  BACK!  We  ship  your  order  the  same 
day  we  get  it.  Best  prices  and  quick  handling 

of  your  order. 


STORE  HOURS  -  Monday  thru  Friday,  9  AM  to  5  PM 


Amateur  Radio  Supply  of  Nashville,  Inc. 
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dllST  tURBPUIIREHIBPnnii 
1001 

*!IV  CUn  WHY  SlilP?  WHT  SUTT 
WHT  mX  JUST  Wtif  ? 


jw-ia 


jw  ■  I  ■  w 


JW  I'Y 


iw-r  p 


BLUEWtf^F 


WHfTEWIRE 


YELLOW  W^PE 


RfDWJRE 


$1435 


P  JW  S 


R-JW'W 


R-JW-Y 


R-JW-R 


JUST  atRflF  Kit 


JUST  lURRP  REFintEinEnT  ROUS 


BLUEWIRL 


50  n  Rfvl. 


WHitr  WtRE       so  fi  RdI 


1  r: 


WLHE   son  Bofi 


RED  WIRE 


50  t1.  Rolf 


$2M 


i?@i 


S7S0 


$2.98 


URIORRP  TBOl  fOR  JUST  UlRRP 


UMWHAPPtfJG  TOOL 


JmW} 


I  JWK  0     I  JUST  Wf^Af-  KtT  ]  S24  95 


HOMV'UIIREUIHHPPinG 
TOOL  BIITTEHV  POWERED 


|gW  26301  FQfl  AWQ^>3a  |    $1S  QS  j 


UM  "C^*  «iz&  HlCAO  fiAlt^rie$t  not  includB<).  BiU 
not  Inctucted. 


BIT  rOf[  AWG  30 


I  13  35 


BJT  FOR  AWG  36-23  [  ^7  95 


MOill?  LURRP  TOOIS 


WSU'30 


WSU-30M 


REGULAR  WRAP 


WODIPIED  WRAP     $?m 


16  05 


PIE-STRIPPED 
UIIRE  OIRflPPinC 
UIIRE 

Wtre  tor  wirt  wrapping, 

KYWAir  mim,  SO  wrr» 
per  pKt»(e  tif'iHwti 


-'C  f  ^'      ■ 


ji-  o  -^  j*a 


i; '  f  ■-«■:  >"Tj  ^ 


(• 


■1, 


ij,,  \i  '    :    ■.,(. 


^^n^^:LVDv:,J 


j^J^  ^'!?-t> 


*« 


iSPi^ 


J 


TflTi' 


'f  (i  ~r  ::f.; 


Al/*irii  Triir*  Wl'f     I 


Wi. 


in  11 


Au^   vt"M#  Ifl^V 


ftAWiT#4C 


..f< 


^^    ,-■  .^^rn^fl 


1 


Ji^ 


fc  *  (T,, 


-^--TT— 


**■' 


i:  '« 


.Il^i 


•    ^  ■•>■■    r. 


A  ■  -  f  i  e»^t 


iJ   A  ^*^  H^j?  f*.:  r   ■»     1  TT^ 


n  fh^'it  >„ii,-*  «-,■"  f 


'"K 


'  fi 


JL  A^LBiup'HV^re  5^Li 


£[1. 


I  AW(;  'it^Ui^t.  yyiif  ^i"l  f^j; 


•fPr^PTTTW 


It* 


TTWrrr^^TTTTTTTT^ 


■jr;,i 


IWl  *1SV  *-nP  fi'^ 


.'1    1-    f. 


» 


tm 


lUI 


i£. 


I  .V' 


i"5t> 


r  ^ 


ITW 


XTW 


TRI  lOlOR  OISPEBSER 


1 4 


V* 


TH!  ]    m-COtOfi  DrSl^NSSR    j  <S.gg  ] 


!4J 


[^"30"Tpr   ]      qsrt.ACUlMLN"    g^OLLS       [  S3.9Sl 


WIRE  OtSPERSER 

WD5«}e 

BLUt  ^IRE 

S3  9S 

WO'30T 

veilDW  WIRE 

$.195 

woaa  w 

WIHH:  WfRE 

m95 

WO-30  R 

RCD  WIRE 

33,95 

DISPERSE 

R  REPLRIEDIEDT  ROIL 

s 

H*30B430SO 


fi^3OT*00SQ 


R'SOWOOSO 


R3O«-OO50 


:sD  AWG  6LUE  SO  FT  ROuL 


30AVVG  VELi_OW50R,FtOLL 


ao-Awq  WHiTg  so  FT  RQ 


II  9B 


3136 


:  ™;VG1^£D  SOFT  RC^ 


*m¥ 


:n^^4jr,7?. 


HOOK-UP  UIIRE 


^#C   II 


HK-3g 


^4K  22 


HK*24 


mw 


*  "       -  »  — 


fcWG 


ra  A'.vCi 


^:^  Awa 


74  AWG  50  FT 


2srf, 


25  FT 


SOFT 


26  AWGS50  FT 


1 8  A  WG 


SHK-JOPGAWa 


SMK' 


22  AWQ 


SMK  ?4?1AWG 


SMK.?^>:'AWCi 


2SFT 


2&  FT 


>OFr 


^OFT 


SOI^T 


fiOifD  COhTDUCTaR     £    58 


SOLID  CONDUCTOR     B!  35 


SOLID  CONDUCTOR 


8135 


SOLtD  cor^DU'CTon 


1136 


STRAND  CD  CONDUCTOFTSl 


STRANDED  COf^DUCTQFi 


STRANDrp  CONDUCTOR 


|lJ)i 


£lllAKDi.u  CONlJUCT( 


rss 


SIRANDEO  GO^JDiJCTOfiiVa^ 


RIIROn  [BBti  BSSEfflllV  siiimE  fRIl 


SE  14-24 


SE  !4^46 


SE  15-24 


$E  i£-4e 


-1 


wrTH  T4  Pin  Dip 


4fl'LQNQ]iaiaiiiMi 


WTH  \e  P\N  LONG  Dip  PLUG 
g4*  LQNQ  f609MMl 

"WITTTTFTWU^ 


Aa'LQSfG<igt 


mi 


SS5§ 


»^ 


iajs 


S4  4S 


DIP  PLDE  WITN  tOUER  FDR  BSE 
WITH  RIDBOD  CDBLE 


■PLG 


I&-PLO 


14  Pm  PLUG  a  COVER 


16  PtN  PL'JG  &  COV^ 


SI  45 


IT® 


m*fitttf  fn4fGii,fco¥f»$ 


RIIBOD  tHBlE  BSSEIIIBIV  0OUILI  EAi 


D£  14-2 


oe  14  4 


0E14.fl 


DE14^t? 


f^'-   ■  I 


D^  U-24 


DElG-a 


DE  16  4 


3E15-TZ 


3CI&-16 


oe  16-24 


^fri-e 


p€24:it 


[jEg4-Ti 


OE?4*16 


DE  ?4  24 


WTTHt4Rh|0ll*PLUQ  "^ 


WITH  U  PIN  Dtp  PLUG  ^  ^^ 


WKhM4PtNDiPPLU©-fl' 


WllH  H  PIN  Dtp  PLUG-  32- 


WITH  H  PIN  Dtp  PLUG -16" 


WITM  14  PIN  DIP  PLUG  ^24' 


WITH  xe  p\H  PIP  Plug -g" 


7S 


6& 


$3,95 


$4.07 


$^4  IZ 


$4. 15 


WITMJ6P1N 


f^Tjiint 


^  i£ 


EU^ 


jgiea    ^      WtTHl6'='iND1PPLllG-r  S4.3S 


W(TH  16 FiK DIP  PLUG  -  12' 


S4  47 


WITH  ?  e  PIN  DIP  PLUG  -  t6'     f  S4 


W :  T  H  ^  6  PIN  DIP  PIU«3  -  24' 


WfTH  ^4  P]N  DiPPt-UG  -  *3^ 


mTH  ?^  -IN:0lPPli5G  --  i- 


jjgm  24  FiP^  DIP  PIUO  -17 


WITH  24  PiW  DIP  PiUG  -  1& 
WITH  £4  Pfht  DIP  f  LUG  -  f4^ 


S4 


ss 


^^ 


MM 


sno 


1f^ 


DIP  SOIHETS 


14  FIN  D1P  SOCKET 


16  PIN  D;P  SOCKET 


?4   PIN  DJr   bOCKEt 


36  PIN  Dtp  SOCKET 


40  PIN  DIP  SOCKET 


S0J9 


11  13 


l^.4Q 


iS.99 


DIP  lUHSERTIORIOOLS 
WITH  Pin  STRRICHTDER 

Hmrtow  pfufiit?-  Pin  ilfatght^rtef 
tMitl  itita  feooi.  Aulom«4ic  ejector. 


fUS44ie 


U  [fiPtP^ 
DiP/iC  INSERTER 


Sa49 


mos.cmos-SRiE 


CROUNP  fTHAP  NOT  JNCLU&CO 


M03  t4lB 


MOS^S4?a 


— i4.iJ3PlkM6s 

CMOS  SAFE  (fiSEHTEfl 


OM^  SAFE  IK$^TEI1 


$7  95 


*TS5 


ai-4DPin  tmos-SRFE 

IC  inSERTIOn  TOOl 


Aligm  bcrit  cxjt  pjns.  fftcludes  lBtmir>al  lug  foe  at- 
t^cnm«iiC  of  ground  strap. 


a^OUNO  STItA?  HQX  INClUOtO 


MOS'40 


afi--in  PIN  CMOS  SAFE 
INSERTION  l''-'-\ 


$7  9S, 


DIP  II  EKTRDCTOR  TOOL 

&tT9CU  ftTi  tSI,  Mist  arKf  SS]  in4e»  ol  trtsrt  8  to 
24  piru. 


I  a'-'    I 


E'-TRACTCWTCX:: 


ffif:,.  ^ 


3 


24-40  tmOS-SIIKEMfllinOlfTOOl 


R^m^vtl  24-40  pin  IC%  .€00"  ccntifs.  CMOS  tsf^. 
I  ncludes  to  r  pti  I  nail  ug  for  atUct^mef  >t  c^  b^om  ncj  firip. 


CRDUMQ  STRJIF  KOT  mCt,UDCf] 


I    EX'B      I      :mOS  SAFt  t:^:^^  ACT  OR  TQOl    f  S~  ?  : 


UIHillUll  {ffiKi  S25  flO.  iHirHUfi  CH4|g»JW,  Wf  tlfT  JUW  HtTT  ■»lPfi1|  UB  tJJ 


OK  MACHINE  &  TOOL  CORPORATION 


PRB-I  DIGITflL  lOCri  PROBE 


•  OC  to   -  M  MH£ 

•  to  H««e.  pulaa  fvtponM 


•  Automatic  thrvthoid 
tm*m\t>nq 

m  Cofnpiilkbl«  with  «l>  roglc 
l«mUlwi«.ls  VDC 

•  Plan9*«alantf«dlo1S-2S  VDC 
wim  ofiiioruU  PA-l  wtaptAf 

9  AutoflMtlc  raMllIng  mwnanr   «  »«pp»f  O.V  P.  lo  -  70  VDC 
I  ciretrfl  ilvtactton  •  No  tvilcfwano  eallbraUon 


PRB-I    1        OfGiTAL  LOGIC  PROBfc^ 


S36  95 


PROTOIVPE  lOnRO  [m-IDO 

TERMINALS  1  020  TEST  POINTS  188  separate  5 
pom!  lenntfials.  plus  2honconW  tnis  lines  ol  40  com- 
mon lest  points  aach 

SIZE  6W*  Wide.  5"  Long 


CM-100f  MODULAR  PfK)TOTVPE  BOAJRD  |  S25  95  | 


PROfOIVPE  I8MI  Iin-2D0 

Tt.BM.MALS  630  TEST  POINTS  ^  iteSpoini 

terminals,  pkis  4  bus  Imes  of  40  cor  ;est  points 

each        SIZE  6*  W.oe  3^ '  Long 

I  CM  ?00|  MODULAR  PROTOTYPE  BOARD  |  $16  45  | 


CM  ^100 


I      \ 

CM-300 


J 
f 
f 

i 
f 
I 
I 
i 
i 
i 


CM- 500 


PROTOTVPE  lORiiD  (iii-aoa,[iii'4ao 

CM-300  and  CM-400  have  two  separated  rows  of  live 
interconnected  contacts  each.  Each  pin  of  a  DIP  in- 
setted m  the  strip  wrtl)  have  four  additional  tk^points 
per  pin  to  insert  connecting  wires.  They  acoept  leads 
and  components  up  to  .032  in.  diameter.  Intercon- 
r>ections  are  readify  made  with  RW-50  Jumper  Wire. 
AJI  contact  socKets  are  on  a  .100  in.  square  grid 
(If*  in.  wide). 


CM-300 


CM  400 


MO 


ev./ 


ri..~i„-i   i?  9S 


tAQuhJiJ*'^ 


I  t 


PE  BOARD    $2  45 


t 


mODUlRR  iUS  STRIP 

CM500  IS  a  bus  strip  10  be  used  in  conjunction  with 
CM-300  and  CM-400  tor  distribution  of  power  and 
common  signed  lines.  Two  separate  rows  of  common 
terminals,  grouped  into  clusters  of  five.  All  contact 
sockets  ttre  on  a  .  100  m.  square  grid 

I  CM500  I       MODULAR  BUS  STRIP       |  S1.9S     I 


JUmPER  UIIRES 

50  Preformed  wires,  from  IVS?  to  4  inches,  20  AWG 
solid  wire,  white  Insulation. 


I    RW  50   I  JUMPER  W'r?r^  |_  „S?  SJ' 


\\ 


lUPRna  STRIP"  TOOL 

for  cutting  and  stripping  1  in.  insulation  from  30 
AWG  wire. 


CAS  MO  I    ^  CLIP  AND  STRIP  |      5198      ] 


fht  *tiOVi    cut  AhfOSfRif  TOOL  /S    r<IUI     *Pi-'l 'CABlC 
/  tin  Mtt  CNf  OPt  TffLOfV  mSULAKON 


mini SHERR 


MS-10     I  MINI-SHEAR  $4  95 

■  ■III  ' I 


miHI  SHERR  WITH  SRFETV  ILIP 
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San  Joi^e  CA  95124 


Computerized  Slow  Scan  . . , 

Revisited 

—  further  enhancements  for  the  K6AEP  system 


SSTV  is  probably  one  of 
the  most  exciting 
means  of  amateur  radio 
commufifcations. 

tn  what  other  mode  of 
amateur  communications 
can  you  see  the  person  you 
are  talking  to  even  though 
the  amateur  may  be  thou- 
sands of  miles  away? 

Interest  in  SSTV  is  grow- 
ing daily,  and  one  of  the 


easiest  ways  to  experiment 
with  it  is  by  using  a  micro- 
processor. Never  before 
have  amateurs  been  pro- 
vided with  such  a  flexible, 
powerful  tool.  The  micro- 
processor provides  a 
means  of  changing  its  f  unc* 
tion  by  loading  into  its 
memory  a  series  of  instruc* 
tions  called  a  program,  or 
software. 
This  article  was  written 
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to  upgrade  the  software 
package  described  in  my 
previous  article.^  It  will  ex- 
plore the  effect  of  digitiz- 
ing SSTV  pictures  with 
more  picture  elements  (pm- 
els]  and  gray  levels.  It  also 
wfft  tell  how  to  rotate  pic- 
tures and  title  pictures  in 
computer  memory.  For 
those  of  you  who  are  not 
aware  of  my  previous  arti- 
cle, I  think  a  short  review 
might  be  appropriate. 

The  SSTV  Enhancement 
Program 

In  my  article,  I  provided 
an  interface  between  an 
SSTV  monitor,  a  ham  trans- 
mitter, and  an  SWTPC  6800 
computer  system  Ffg  1 
provides  a  block  diagram 
of  the  interface  card.  The 
interface  card  accepts 
sync  pulses  and  video 
which  have  been  pre- 
viously demodulated  and 
scaled  to  a.  Q-  to  5*volt 
swing  from  the  SSTV 
monitor  The  video  input 
portion  of  the  card  consists 
of  an  anatog-to-dtgital 
converter  (ADC)  and  a 
sample-and-hold  (S/H).  The 
computer  output  consists 
of  a  digitaUto-analog  (D/A) 
converter,  art  amplifier,  and 
a  SSTV  modulator.  All  of 
the  analog  devices  are  con- 
nected to  a  6820  PIA  which 
allows  the  computer  con- 
trol 

The  software  package  in 
the  article  made  it  possible 


to  {1]  receive  and  transmit 
SSTV  from  the  SWTPC 
6800;  (2)  print  hard-copy 
SSTV  pictures  on  an 
SWTPC  PR-40  printer;  and 
(3)  enhance  the  picture  in 
computer  memory,  since  it 
would  remove  noise  by  av- 
eraging pictures  received, 
add  contrast  to  pictures, 
zoom  in  on  5  areas  of  the 
picture  in  memory  by  2 
times,  reduce  the  gray 
level  content  of  pictures 
on  transmit  from  16  to  2, 
and  produce  negative  or  in- 
verted pictures.  All  of 
these  pictures  were  digi- 
tized to  128  pixels  on  128 
lines  with  16  gray  levels. 

Picture  Quaitty 

When  I  determined  the 
picture  density  for  my  orig- 
mai  article,  the  above 
seemed  Hke  a  good  idea  at 
the  time  for  two  reasons. 
First  only  12K  of  memory 
was  required  for  the  SSTV 
picture  and  control  pro- 
gram;  second,  the  Robot 
400'  used  this  format  with 
the  same  number  of  pic- 
ture elements  and  gray 
levels  as  I  planned. 

During  the  initial  stages 
of  the  project,  I  discussed 
my  idea  with  knowledge- 
able people.  They  warned 
me  that  more  picture  ele- 
ments would  produce  bet- 
ter results.  Despite  these 
warnings  I  proceeded,  and. 
sure  enough,  they  were 
right.    My    results   were 
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photo  1.  Analog  SSTV  picture. 


marginai. 

After  a  little  prodding  by 
pthars.  I  decided  to  per- 
forrn  a  few  experiments  to 
determine  the  effect  on 
pfcture  quality  of  changing 
the  picture  elements  per 
line  and  gray  level. 

Since  the  control  of  the 
SSTV  picture  reception  is 
accomplished  by  constants 
in  the  software,  the  experi- 
ment was  easy  to  conduct 
I  decided  to  increase  the 
pixels  per  line  in  gradual 
steps  to  see  the  effect,  I 
had  a  few  concerns  relative 
to  computer  overhead, 
since  all  of  my  routines 
were  fine-tuned  for  128  pix- 
els per  line.  If  I  tried  to 
digitize  the  picture  with 
too  many  pixels,  the  mem- 
ory requirements  would  be 
high.  Additionally,  I  would 
reach  a  point  where  the 
software  would  not  func- 
tion due  to  execution 
speeds.  I  decided  that  the 
maximum  memory  require- 
ments for  the  picture 
would  be  16K.  With  this  re* 
quirement  in  mind,  I  decid- 
ed   to   experiment   by  (1) 


varying  the  pixels/fine  from 
128  to  176.  224,  and  256, 
and  [2)  keeping  the  format 
at  128  pixels  by  128  lines 
and  increasing  the  gray 
level  content  of  the  picture 
to  64, 

The  pixel  variation  ex- 
periment took  only  a  few 
hours  to  perform.  It  was 
quite  easy,  since  only  7 
memory  locations  had  to 
be  altered  in  the  enhance- 
ment program.  I  found  that 
the  256  pixel/line  rate  was 
the  maximum  rate  which 
my  systems  would  support 
If  I  had  had  a  faster  clock, 
a  higher  picture  density 
could  have  been  achieved. 

The  gray  level  variation 
experiment  took  a  little 
longer.  It  involved  the 
writing  of  an  entire  routine, 
which  ended  up  with  about 
256  bytes  of  object  code. 
No  hardware  changes  were 
required,  since  I  planned 
ahead  on  my  initial  design 
of  the  interface  card  and 
placed  six  bits  of  the  ADC 
and  D/A  on  the  PI  A  (6820). 
The  results  were  interest- 
ing.   Photos    1    through   4 


Photo  2.  SSTV  picture  digitized  to  128  pixeh  with  16  gray 
levels. 


show  my  results: 

Photo  1,  Normal  SSTV 
Picture,  This  picture  was 
produced  by  a  TV  camera 
and  a  scan  converter.  The 
SSTV  picture  was  dis* 
played  on  an  MXV  100  {P7 
CRT]  monitor^^ 

Photo  2.  Digitized  Pic- 
ture (128  pixels).  This  pic- 
ture was  digitized  to  128 
pixets/Une  on  128  tines  with 
16  gray  levels  The  picture 
has  some  60-H2  ripple  in 
the  monitor/computer  in- 
terface, due  to  a  ground 
loop  which  I  have  not 
found.  The  picture  also 
contains  some  software  jit- 
ter which  I  will  discuss 
later. 

Photo  3  Digitized  Pic- 
ture (256  pixels).  This  pic- 
ture was  digitized  with  256 
pixels/tine  on  128  lines  with 
16  gray  levels. 

Photo  4.  Digitized  Pic* 
ture  (64  gray  levels).  This 
picture  was  digitized  with 
128  pixels/line  on  128  lines 
with  64  gray  levels. 

After  close  scrutiny  of 
the  pictures  and  analyzing 


the  results  on  my  monitor, 
these  conclusions  were 
drawn: 

1.  The  picture  density  of 
128  pixels  on  128  lines, 
with  16  gray  levels,  pro- 
duced  marginal  results.  If 
the  6O-H2  noise  and  jitter 
were  removed,  the  results 
would  be  somewhat  better. 

2.  A  density  of  128  pix- 
els on  128  lines,  with  64 
gray  levels,  produced  bet* 
ter  results.  However,  the 
problem  of  contouring 
would  appear  if  a  zoom 
feature  were  added. 

3-  The  best  all-around 
digitized  picture  tested 
had  256  pixels  on  128  lines, 
with  16  gray  levels. 

This  selection  was  not 
based  entirely  on  picture 
quality,  but  also  on  mem- 
ory size  and  the  amount  of 
Contouring  experienced. 
The  contouring  could  be 
reduced  even  further  by 
averaging  pixels  together 
before  they  were  trans- 
mitted, I  did  not  try  to  pro- 
gram this  feature,  since  my 
system   overhead   was   so 
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Photo  3.  SSJV  picture  digitized  to  256  pixels  with  16  gray      Photo  4.  SSTV  picture  digitized  to  128  pixels  with  64  gray 
levels.  levels. 


high  that  it  might  not  have 
been  possible  with  the 
standard  SWTPC  cycle- 
time  of  approximately  1 
MHz.  A  faster  CPU  card 
would  have  been  desirable 
in  this  application. 

The  implementation  of 
the  256  pixels/line  fea- 
ture required  numerous 
changes  in  my  enhance- 
ment program  software 
package.  I  decided  to  use 
code,  which  modified  the 
basic  program  for  the 
selection  of  either  128  or 
256  pixels/line.  The  effect 
of  higher  picture  densities 
thus  can  be  observed 
quickly  by  the  selection  of 
program  options.  The  pro- 
cess of  modifying  all  of  the 
enhancement  algorithms 
for  the  additional  density 
was  complex.  I  found  that 
everything  but  the  noise 
routine  could  be  modified 
for  the  higher  density.  This 
routine  has  high  overhead 
even  at  128  pixels  per  line. 

I  decided  to  include  the 
software  in  this  article  for 
the  128  pixels  on  128  lines. 


with  64  gray  levels,  as  an 
optional  program  The  pro- 
gram was  assembled  on  a 
boundary  greater  than  20K 
and  allows  for  further  ex- 
perimentation. 

Additional  Features 

For  some  time  I  have  felt 
a  need  existed  to  add  titles 
to  SSTV  pictures  received. 
Since  all  the  SSTV  inputs 
are  routed  through  the 
SSTV  monitor,  the  soft- 
ware now  allows  titling  of 
pictures  received  over  the 
air,  outputted  from  a  tape 
recorder,  or  generated  by  a 
scan  converter.  The  appli- 
cations of  this  feature  are 
endless. 

I  decided  to  make  the 
letters  small  and  allow  a 
total  of  9  lines  to  be  dis- 
played with  9  characters 
on  each  line.  This  size  was 
found  to  be  very  adequate 
and  visible  under  QRM 
conditions.  I  additionally 
decided  to  add  the  letters 
with  and  without  back- 
ground and  to  select  the 
lettering  with  and  without 


gray  level.  I  assembled  into 
my  program  only  the  selec- 
tion of  white  or  black  char- 
acters, but  a  gray  level 
selection  can  be  made  by 
changing  program  con- 
stants. 

The  titling  feature  is 
available  for  only  256  pix- 
els/line for  two  reasons.  I 
felt  that  the  character 
resolution  would  not  be 
sufficient  with  128  pix- 
els/line, and  I  did  not  have 
enough  memory  available 
in  the  remaining  lower  4K 
to  support  the  luxury  of 
switching  between  128-  and 
256-pixels-per-rme  letter- 
ing. Photo  5  is  an  example 
of  the  various  modes  of 
titling. 

Another  feature  added 
to  the  package  was  the 
ability  to  rotate  pictures  on 
transmit.  The  overall  effect 
has  been  dramatic  and 
demonstrates  the  power  of 
microprocessors.  Imagine 
receiving  an  SSTV  picture 
over  the  air,  adding  titling 
to  the  picture,  and  then 
sending  it  back  to  the  origi- 


nator rotated  at  either  90*^ 
or  180*.  With  more  mem- 
ory available,  it  would  be 
fun  to  code  the  routine  to 
rotate  the  picture  by  any 
45**  angle  between  45*^  and 
315°.  I'll  leave  this  exercise 
for  some  future  date. 

Software  Concepts 

To  understand  the  soft- 
ware, it  is  important  to  first 
know  how  an  SSTV  picture 
is  formatted  in  computer 
memory.  Fig.  2  depicts  a 
typical  SSTV  picture  in 
memory,  formatted  to  128 
or  256  pixels  on  128  lines, 
with  16  gray  levels. 

As  you  can  see  from  Fig. 
2,  two  pixels  are  packed 
into  one  byte.  This  allows 
the  picture  to  be  stored  ef- 
ficiently into  memory, 
since  all  bits  in  each  byte 
contain  picture  informa- 
tion. However,  this  soft- 
ware format  was  con- 
siderably more  difficult  to 
write,  since  bytes  must  be 
separated  or  packed  into 
nibbles  (4  bits)  prior  to 
each  operation.  Part  of  the 
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fig,  2.  Digitized  SSTV  picture  memory  map. 


so-called  60-Hz  noise 
shown  in  the  preceding  pic- 
tures is  due  to  the  un- 
packing of  the  nibbles  on 
transmission  to  the  SSTV 
modulator  on  the  interface 
card.  This  noise,  or  |ilter,  is 
due  to  unequal  cycle  times 
in  the  software  which  was 
used  to  unpack  each  nib- 
ble. If  I  had  been  aware  of 
this  problem  during  my  ini- 
tial  coding  of  the  program, 
I  would  have  eliminated 
this  condition. 

The  64  gray  level  pic- 
tures were  formatted  in  a 
different  manner.  Since  six 
bits  were  available  on  the 
ADC  and  the  D/A,  I  decid- 
ed to  pack  all  bits  into  a 
single  byte.  This  process 
made  the  coding  of  the 
software  much  easier.  A 
side  benefit  was  that  I  took 
more  care  in  my  software 
to  eliminate  jitter,  and  the 
results  show  an  improve- 
ment in  this  regard.  The  64 
gray  level  picture  requires 
16K  of  memory  and  does 
not  use  2  bits  of  each  byte 
to  store  picture  informa- 
tion. One  bit  is  not  used 
and  Che  other  is  used  for 


The  Software 

Ftg,  3  contains  a  com- 
plete source  listing  of  the 
program.  Fig.  4  contains  a 
listing  of  the  dot  and  trans- 
late tables  for  the  charac- 
ter dots.  I'll  discuss  the 
software  by  function,  and 
describe  each  routine  used 
or  called  for  by  the  main 
line  program. 


Pixel  Selection 

The  pixel  selection  of 
128  or  256  pixels  was  made 
by  modifying  the  code  of 
the  SSTV  enhancement 
program.^  Five  routines 
were  modified  in  the 
enhancement  program: 
feceive  SSTV,  xmit  SSTV, 
zoom,  contrast  enhance- 
ment, and  print.  The 
modifications  consisted  of 
two  types:  address  changes 
and  constant  changes.  The 
address  changes  were  used 
to  tell  the  software  where 
parts  of  the  picture  are 
located  in  memory.  The 
constants  were  used  to  tell 
the  software  how  many  pix* 
els  are  contained  in  each 
line  of  the  SSTV  picture, 
and  also  for  delay  con- 
stants. 

I  will  not  go  into  detail 
on  how  these  constants 
were  selected,  but  two 
points  are  important  The 
noise  routine  of  the  en- 
hancement program  will 
not  function  at  256  pix- 
els/line due  to  program 
overhead,  and  the  256  pix- 
els per  line  is  the  maximum 
rate  at  which  the  software 
will  function.  This  is  due  to 
a  combination  of  software 
overhead  and  ADC  conver- 
sion  time. 

Picture  Rotation 

The  picture  rotation  was 
divided  into  two  types  — 
180°  (upside  down)  and 
90^,  IMl  discuss  the 
simplest  one  first  the  180** 
rotation. 


Photo  5,  SSTVpfCfure  with  computer  titling. 


Two  routines  are  used  to 
accomplish    this,    UD128 
and  UD256.  Jha  number  in 
the  label  refers  to  the  pic- 
ture  density.    These   rou- 
tines  modify  two  fnstruc* 
tions    in    the    transmit 
routine   of    the   enhance- 
ment program  for  an  INX 
(increment   index   register) 
to    a    DEX    (decrement 
index).     The     transmit 
routine    in   normal   opera- 
tion  is  entered  with  the  first 
byte  of  the  picture  start  ad- 
dress.  Each   byte   then   is 
transmitted,  and  the  index 
is    incremented    until    the 
last  byte  is  transmitted.  To 
transmit  a  picture  upside- 
down,  all   that  has  to  be 
done  is  to  load  the  index 
with  the  last  byte  of  the 
picture  and  decrement  the 
index    register    This    trick 
was  easy  and  took  only  50 
bytes  of  code. 

The  90-degree  rotation 
took  a  little  more  code. 
The  main  line  routine  is 
ROT  and  ROT1.  A  flow- 
chart was  not  provided  for 
this  routine,  since  all  lines 
of  code  are  well  comment- 


ed. I  took  care  in  this 
routine  to  remove  all  soft- 
ware jitter.  This  was  ac- 
complished by  transmit* 
ting  each  nibble  of  the  byte 
in  the  same  number  of  CPU 
cycles.  At  address  0972-5, 
four  NOP  instructions  were 
assembled.  These  instruc- 
tions compensate  for  the 
four  ASLA  instructions  at 
address  099A-D  which  are 
required  to  format  the  byte 
for  the  transmission  of  the 
2nd  pixel. 

The  operation  of  the  rou* 
tine  is  quite  simple  All  that 
has  to  be  done  is  to  load 
the  index  with  the  start  ad- 
dress  of  the  picture, 
transmit  the  high-order  nib- 
ble, and  then  add  64  or  128 
to  the  index  register.  The 
index  is  now  pointing  at  the 
first  byte  on  the  next  line.  If 
you  repeat  this  process  for 
all  bytes  and  nibbles,  the 
SSTV  picture  will  be  trans- 
mitted at  90  degrees, 

After  writing  this  routine, 
I  found  that  I  scanned  the 
picture  backwards.  Wowl 
What  the  software  pro- 
duced was  a  mirror-image 
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Fig.  3,  Program  source  code. 
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of  the  picture  at  90  de- 
grees. After  much  thought, 
I  decided  not  to  rewrite  the 
routine.  The  effect  was 
very    dramatic    and    has 


caused  some  interesting 
discussions  over  the  air. 
The  solution  requires  a  few 
patches  to  the  program 
and  the  writing  of  a  routine 
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Fig.  4.  Dot  and  trar)slate  table. 


to  subtract  64  or  128  from 
the  index  register.  Since  my 
memory  requirements 
were  tight  and  it  might  be 
tricky  to  implement  a 
change,  1  left  the  routine 
alone. 

Picture  Titling 

This  routine  was  the 
most  complex  portion  of 
the  program  to  write.  I  con- 
sidered future  expansion  in 
the  writing  of  the  character 
generator  routines  What  I 
needed  was  a  general-pur- 
pose character  generator 
which  could  be  modified 
for  any  dot  matrix  size  or 
gray  level.  I  started  by  us- 
ing the  concepts  described 
in  my  )une,  1977,  article. "• 
The  problem,  however,  was 
a  little  more  complex, 
since  the  characters  are  in- 
serted in  a  16K  block  of 
memory.  I  decided  that  the 
characters  should  be  quite 


small    and   consist   of   the 
following  format: 

Character  Dot  =  2  bytes 
(horizontal)  or  4  pixels. 

Character  Dot  =  2  scan 
lines  (vertical). 

The  next  job  was  to  pro- 
gram  the  beast  I  decided 
to  use  the  dot  and  translate 
table  contained  in  my  Oc- 
tober, 1977,  article.*  I 
relocated  this  table  to  ad- 
dress ODOO  and  OEOO  to 
reside  within  the  lower  4K 
of  memory.  Since  I  was 
running  out  of  available 
memory,  I  decided  to  use 
the  lower  256  bytes  of 
memory  which  use  the 
direct  addressing  mode  of 
the  6800,  You  can  save  a 
lot  of  memory  by  this  tech- 
nique, since  many  instruc- 
tions require  only  two 
bytes  to  address  this  por- 
tion of  memory. 

To  give  you  a  blow-by- 
blow  account  of  how  the 
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program  works  would  be 
very  complex  and  take 
many  pages.  As  you  can 
see  from  the  source  code,  I 
have  included  many  com- 
ments on  each  subroutine 
and  on  how  they  function,  I 
suggest  that  if  you  wish  to 
convert  my  code  to  another 
processor,  you  should  study 
the  code  very  carefully.  A 
brief  description  of  each 
routine  follows; 

1.  CHART:  This  is  the 
main  line  routine  for  the 
selection  of  all  titling.  The 
routine  prompts  the  oper- 
ator by  asking  questrons. 
All  responses  are  either 
numbers,  y  for  yes,  or  n  for 
no.  If  you  wi^ji  tfi  experi- 
ment with  gray  level  letter- 
ing, the  byte  at  0AE7  can 
be  changed  from  F.F  (white) 
to  another  gray  level. 
Photo  6  is  an  example  of 
the  routfnes  menu-dis- 
played on  the  TV  monitor. 


2.  CHAR10:  This  is  a 
jump  table  which  tells  the 
program  where,  in  the  16K 
picture  region,  the  lines  of 
titling  are  to  be  inserted. 

3.  This^  routine  is  the 
main  line  for  the  entry  of 
picture  dots  into  the  SSTV 
picture  ih  computer  mem- 
ory. The  9  characters  to  be 
entered  are  stored  in  ASCII 
in  a  small  buffer  (CHBUF) 
at  address  20.  The  routine 
loops  nine  times  to  enter 
each  character's  dots  into 
the  picture. 

4.  FSLA:  This  is  the  first 
routine  called  by  ENTER. 
The  routine  is  entered  with 
an  ASCII  character  in  the  A 
accumulator  and  exits 
with  the  address  of  its  pic- 
ture dots  in  ADR.  The  rou- 
tine uses  self-modifying 
code  to  add  the  offset  of 
the  translate  table  to  the 
ifides;  register;  to  f  itid  the 
character  dot's  address. 


5.  FILL:  The  next roufme 
called  by  ENTER  is  FILL. 
T|}|,§  r^Qu1:ine  takes  th^ 
seven  bytes  of  the  charac- 
ter 5x7  dot  matrix  and 
places  it  into  a  7-character 
buffer  (BUFF)  located  at 
address  2F, 

6.  LOAD:  This  routine  is 
the  most  complex  of  the 
character   generator    rou- 


tines   and    calls    for   two 
other    subroutines.   LOAD 
increments   through   BUFF- 
one  byte  at  a  time,  calling 
PLACE   and  DOJX.  PLACE 
AN Ds  a  mask  Over  the  byte^ 
which      contains      tfie-' 
cKaracter    dots    of    one' 
character  scan   line.  After 
ANDing  the  mask,  DOTX  \^ 
called  and  a  test  is  made 
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for  zero.  If  the  results  are 
zero,  a  return  from  subrou- 
tine is  executed.  If  the 
results  are  not  zero,  the 
gray  level  byte  DOTC  is 
loaded  in  the  A  accumula- 
tor and  stored  indexed  at  4 
locations  (X,  X  +  1,  X  +  128, 


and  X  +  1 29).  This  is  the  for- 
mat of  one  picture  dot.  The 
mask  is  then  placed  over 
scan  line  dot  byte  5  times 
for  each  horizontal  dot 
position  and  DOTX  is 
called.  The  v^hole  process  is 
repeated    for    all    7    bytes 


of  character  dots. 

7.  BACK:  The  BACK 
routine  is  used  to  insert 
scan  lines  of  background 
into  the  picture,  onto 
which  characters  can  be 
overlaid.  This  routine  is 
selected  by  use  of  the 
CHART  routine. 

64  Gray  Level  Program 

For  those  of  you  inter- 
ested in  duplicating  my  ex- 
periment with  picture  gray 
levels,  the  software  is  in- 
cluded in  Fig.  3.  The  rou- 
tine was  assembled  to  run 
in  more  than  20K  of  mem- 
ory. The  routine  includes  a 
mini-monitor,  and  four  pro- 
gram options  can  be 
selected  to  allow  co- 
resident operation  with  the 
other  software.  The  soft- 
ware is  well  commented 
and  requires  no  additional 


discussion.  One  patch 
must  be  included  if  you 
plan  to  use  the  routine.  The 
jump-to-print  option  of  the 
MOD  routine  must  be 
changed  to  jump  to  this 
routine  (see  statement  766) 
of  the  source  code. 

The  routine  options  can 
be  selected  by  typing: 

R  =  Receive  a  picture 
into  memory  (64  gray  lev- 
els). 

X  =  Xmit  a  picture  from 
memory  4  times  (64  gray 
levels). 

P  =  Print  a  picture  from 
memory  formatted  by  128/ 
128  or  256/128  with  16  gray 
levels. 

M  =  Jump  to  the  moni- 
tor at  location  0F01. 

System  Requirements 

Fig-  5  is  a  memory  map 
of  the  entire  programming 
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package.  As  discussed 
earlier,  the  memory  re- 
quirements range  from  1 2K 
to  24K,  depending  on  the 
program  features  required. 

Two  MlKBUG-type  calls 
are  made  from  the  soft- 
ware package: 

INEEE  (EIAC)-lnput  a 
character  from  the  key- 
board into  the  A  accumula- 
tor. 


OUT  (E07E)-Output  an 
ASCII  string  from  memory 
to  the  display  until  a  04  hex 
is  reached. 

If  another  CPU  card 
speed  is  used  which  differs 
from  the  basic  SWTPC 
6800  clock  (1.7971  MHz),  a 
number  of  program  delay 
functions  must  be 
changed.  Table  1  is  a  list  of 
these    constants.    Other 


Name 

60  Hz  receive 
delay  256  pix 
50  Hz  receive 
(delay  256  pix 
90  degrees 
xmit  delay 
64  gray  level 
xmIt  delay 
64  gray  level 
receive  delay 


Address  (Hex)        Value 


08A8 

06 

08B5 

01 

09  E  A 

39 

50A0 

41 

50  E9 

23 

7) 


C^ 


Table  1. 

/97^ 


delay  constants  may  have 
to  be  changed,  however. 
These  values  are  contained 
in  my  most  recent  articles.^ 
The  operation  of  the  pro- 
gram is  quite  simple.  In 
order  to  select  all  of  the 
enhancement  modifica- 
tions (see  Photo  7),  the 
print  function  should  be 
used  in  the  enhancement 
program.  If  the  64  gray 
level  program  is  installed, 


it  can  be  selected  by  the 
print  option  in  the  MOD 
menu.  As  in  the  basic 
enhancement  program,  the 
start  address  is  0F01.  This 
should  be  loaded  in  ad- 
dress A048,49  and  the  let- 
ter C  typed,  to  execute  the 
program. 
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Fig.  5.  Program  memory  map. 


from  time  to  time  73  Magazine  mak^^  its  subscrib^sr  ilsts  available 
"to  careful] y-screened  companies  and  organizalions  whose  products, 
serytces  or  information  may  beoT  Interest  to  you.  In  every  case,  we  must  ap> 
prove  all  organizations  wishing  to  ma LE  to  our  stibscflbers.  In  every  case  they 
reoeive  a  list  Of  names  and  addresses  only— no  other  Information  we  may  Have 
is  divuiged.  Each  organization  may  use  Itie  list  only  once  and  agrees  never  to 
maka  any  personal  or  lelephona  solidtations  from  it. 

The  overwhelming  ma)ority  of  out  subscribers  appreciate  this  controlled 
use  of  our  maliJng  lists — it  helps  them  shop  conveniently  by  mail  for  products  arrd 
services  Ihey  need,  often  at  substentJal  savings.  A  fev^  peopl'g  prefer  their  names  not 
tie  used-  It  is  to  them  we  address  this  message. 

If  you  do  tiot  w^sh  to  be  a  part  of  this  service,  please  complete  the  form 
below  . , .  your  name  will  not  be  used  in  this  manner  for  any  reason. 

(II  you  asked  us  in  the  past  to  remove  your  name  from  our  iists,  there  is  no 
need  to  repeat  the  request.)  P  Pease  allow  about  six  weeks  for  your  raquest  to  take  ef- 
fect. 


M^^  jJ^'.A.^^.^   ^^^  J^^ 


•***i*  V  •;♦  V  ****>  'i*****;*  •5?  * 


^tjA. 


□  I  ^wish  to  have  my  name  removed  from  the  Hst  of  subscribers  receiving  mail  other 
than  the  regular  subscription  to  73  Magazine, 


•^  *l**l*  'j*»i*C*  *i»*J*<*  *J**1<  <* 


Mr, 

Mrs. 

Ms.^ 


Please  Print 


Address 
Clfy   


.StatGL. 


Zip. 


Mail  this  form  with  your  mailing  tabel  from  the  latest  issue  (or  tllFout  theinlormation 
as  it  appears  on  the  laiseH  to; 

73  MAgAi:1ne 

Subscription  Servtces  Dept* 

r.Q.  Box  9J I 

^^^^^^^^^^^^  Farnilngdale  HY  1 1737  ^i^^^^^^^^^^^ 


o 


NOT    USED 


PROGRAM 

CONStftNTS 


NOT   USED 


3STV 

PftOGRAW 
CSSTV6) 


MOO 

SELECT   OPTlOMS 


MODIFY    SSTV5 

FOR    l?S   PIX 


MODIFY   SSTV6 
FOR    ?56   PIX 


StMJT    PICTURE 
UPSIDE    DO^ftl 


XlfllT    PiCtURC 
^T    90  OEiJfiEe 


4SG  t  \ 
STRtht& 


A&t)    TITLES 
MAIN   LINE 


ASCH 
STRING 


JilWP   TABLE 


AOD    CHAR 
TO  P]i;TUfi£ 


NOT  usee 


DOT/TRAhf  SLATE 
TABLE 


MOMITOfi 

s&tva 


20 

a  A 

100 


OTtc- 
oesA 

0S44 

09  Ft 

OAUC 
0AF3 

oesf 

0B7O 


oroo 
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attached  catalog.  My  choices  are  (specify  month  &  year): 

1) ■ . 

2) 

3) 

My  alternate  choices  are  (specify  month  &  year): 

1) _ 

2) 

3) 


Please  allow  60  days  to  process  your  order.  Mat)  early! 


Kilobaud   Microcomputing  •  PO   Box  997  •  Farm Ingdale  NY  11737 
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microcomputing 

you  may  have  missed 

during  1977: 


lanuary  1977* 
February  1977 


May  1977 


LI  I  hf>  f  rouhi^'  with  Mdit  "btordge  Sv^trnni 

;;Ai  iHt-  tits  ft 
Li'AOWvv  i^ 

DHu*  l(»  WIN  [h*»  %utplu>  C«ni^ 
r.;M*lisn|  MtHiFV  h  Njtf 

'  ri^  liiMVil  1^ou  «vUt  Hjvf  Mnu^ 

Da  mot  Si^ftete  Stpppei 


March  1977 


Q  lfi#  Motej  Dl4  VI  ny  ■       fiiv  ^iw  o*  the  Mf  *M!»Ot 

DThw  Pflp«T  Tape  Cafifff 
^i'  f>(T>fluii«ti  tor  FfftP^ 

1  iDumri  *nto  lliirCfU 
]    '}n\%  furl!  Sen'&vi 

OAMif  Vouf  bBOb  lunjMttr       «  cf«yp  mtm(*rt  rxfMnd^ 

CClDcknJ  Login        Fift  »    1^  £>  Typv  4mi  ili  fttp^iUsps 
EiThr  Gory  Onii^Ji:  tti  Cdiifit*  Stdrjrut 
TlThr  Ftdft  1)1  L^drnini  B^ASIC 

nSy|ier  tube        }Amn§  up  ttw  G^^HH  Croup  tVf 


April  1977 


ZNijfnhf?t  K^oimdm^  Promijiirn 

Dthr.  Hotttyviifi  Qpiri^lrrig  Svitijm        *'j'fi  /    Commjrtd 

**o*  Vfflj  t*?i  Uve  NrtH«(r  TiimiHg  i  oopt 

KPtO 

^  iL^tciniijifci  Mrmonr  Ovmprt        ufrltfy  dart*^  ttrotram  kai 
N  (jM*  -  HA  i  (C  f0<  iKr  *}0R  -  E  veit* 


U^ioi'kt'H  luiii       Pan  J   tijxts  Cwf^rtrn.  *rfd  imati 
lI Spired  Up  Totif  bSOO 

tmtfitpt  if 
Olntirfrupu  ixpoipd       Pdft  J  tmjiitrmeMing  An  tntHfium 

driven  ^yitPiiTi 
□Digiifti  Audiu        P'Mn  Jl  Cvf^f Mtmft  that  syntd  Miotic 
GiMow  Hi  Irtiii!  BASIC  + 

floflifig 


June  1977 


DStiUd  Ygup  Own  Interljcr 

nCompuH'r  CI'ub.f^ramorionNl  Ti><fhnique^ 

Gl^■Uli(?rv  PiJi  tnr 

DFut  J  MjtiD  itii  Voiii  School 

OTorp^fi^  Awtrf 

Oftifikl «  Piy1i#  Onv^^ro* 

Da  ivi  Ibj  *flwf  ti^ 

DBA  IK  lifRuic  Com^rriiOnii 

OSeivittf  iip^tw«i^  (tttrtijtcr  Probt^iici^ 

Da  Cl^in  Cjii«tt<r 

Df  rv  J  0*1,1(0  Ctiroolp        tor  jMtfiCfifLif  flwdi*#rt  pnMt- 

QSjmpfjIwd    Bill  if  I]!    Sysltim       in    BA^tC    iot    thv-   jjtiifJ' 

OCcmSHn VI 1 1  «id  ^  ypcM'ii  j  nt       jh  im^cxf ui'  f ^en  f 1 1  ¥rvtd  mtM^ 
SOUP 


Juir  1977 


lZITIw  Ccf*|  IV  to  CRT  Monrtof  ConveraKin 

GCiwmfiurt*^  Turn*  Director       an  irtrerviev*  wjifh  frfmmjiie; 

^ohrt  Wh\tf\Pv 
DlfM!  AjnclOfn  Numtli?j  Gjimc 
OC4«s#ttP  tnnrtace  Firil  A<d        tfi*  vauf  f>t&€.iti^CT  fo  sM 

finfdrut 
^iJndftMif^ii  Your  Coinputvi i  Ltntsiuef 

lofic 

OPij^Ul  Ai,H^       Pmn  I  HpiAJ  fniUtFmjcm  4^id  CianfiTii^KCwii 

OP^frs  thi»  Bur  k.     .  comptif  BT  dbct^i^n-mji  cr  jv(if ^ jm 
dtni^^e-  thf  Am44uif  ASft   Jl        c'WcirAl  mil  (A*  mswi 

Of  ft  CoAipu  rot  C  pin  q.q\  *  i  iqn 


August  1977' 


DEllWld  tow  SWTP  boot)         ttifil  i  f«?*  IK  |«Mrtf 

OboJMirrt  T(MTrr  Pro^fim 

dtindom  tnttfrt  Pfiofr4m 

nifrit  JC*  Wiih  You*  ^A«ctt> 

OKei^n  Otitic  AttAir  PiHtrr  SvsiqI^ 

.Ik  i)i#  HIMpI  For  tv^r^  1' 

OE^lrOntr  Prtif  n  tn^  Coff^twlM' 

OUndrtUjnii  Vouf  C«mpyt«f  t  Ijirr^uiier       P'sn  2  imituC' 

tkm  ^h 
QEntfr  fh*  Audibfe  Cpniputri* 

Dlrv  A  DoAli  Program  I 

"ISocHj  Voii  Win!  to  b#  ;in  Auttitjrt 

'issues  not  available^ 


I  iSurr  J  nnr"  Min  (  r^rtt{]uirt  t  Itib 

I  jlfuubleihuut  Vukjr  '^ufiwdir       *!  ir^Tr  proi^Mm  tut  i^r 


September  1977 


r 


r 


nutld  ^mjr  Otrn   AVIV  Kw^\m>*t4       *tth  vf^uT  M^ 

imrAiie'  cmtput 

A  PI  T  lor  i^rf>  l+on*p        4  tfMjJit  At  thr  I  nmmmh*^  Ptt 
Mftll 
iKiLob^yd  ktji<LrtMjn>         '^O   4   PC'  bujru/t  jr^i^  jftowpf  ^up 

[Sfiil«  I^IM  Trrmn  « 

;tli,illcl  4  171)  I  PKDM  pHi£tJiiimin        hi*  fhr  *4n:  i^^  <  ft;|» 
Jlji^rr  MJAhbUC  'liud  f^rhrtiqi^r        v^m  ^i^-Jr1y  lafrrut 

!0»pf  ndsng  OvTifr  t  lifnrtl  C'tjilin  (|m^  4  (  '  ^*  !  tufutaUt 
[Tjfbrit  At^rMfwo-rwiu*  fiHim^l 


October  1977 


I  ^BAStC  rtriiifm  tonipdn-^on* 

s  ]iP0:tn  a/}4  ^Am        HA>K  4mJ  bu^ifn***  niof^f^mtntim 
E  it1ft£4in  limp* 

UHrUlv'    Ff»dM%'i   Prtj^iditi   U        t^rf4i^\ijn4in4   rontjurtPT 
tii¥n:ft  imom*i »  khi 

!  3l|#yi«ff»  tfhP  AtUvr  P4i<t 
r^Ptd  Yovt  im%*i  ryi  fbr  Mflti* 
"ID  Cora^ulrr  C?  jphit.* 

f  A'nd«t***rtii  1m*f  *nff-rn»jjn'       ##4/  fi«ia^  rt^cNrL  4rt>.** 

"^  yihitrJtid  Ktat«imofR        MA  f  R«r(^*Jfi^lc]jpcJiil'tvhtN}IH 

['■ii|ii4l  (<rciiu(j^  MAXt  BajHi:: 

i,,h{iff  A  ML  It  C  (jnlral  Vff^^* 
I    J,J?d"t  Jted  CunifolJt'tii 
'  iTiv  WORpMAhr 

hme  Tor  IjrTn^ihjfrinu^ 


November  1977 


I  vr'vlKuxi  Jtbmil  Ai.i#«ibJiY%*        imtr  hr^H  htmi ^tiet*fii 
il'^mtt  UriiiBr  CcMfiu* 

1 J C DTHHlpr  J M I  tf  P'rim ef        ji ff rt njf n^elH f hf  4 S ff- If 
C  rjre<i  ol  ^ubtiittitin^  Chi|M.' 

Hlfrtth  tbflnr  rhjt jc liivt        fthm/i  Ii>f  thf  SH  Tp  Pf  4<i 

I  iSdlesmiinihi'p   Hiirdnarr^  dtiri  (  allrr 

I  ■Hifp*"!  rtbouT  bki^v*  Load  Timi»nf        l;JW  Hyp^rijp^  ^^  tn 

:!  Inler^ited  m  CorairtieTCMil  I'lOKfjit^rnjAf^ 
L  .^ilol^diLid  KU^^rrjctfti       ivo  fl  «aJfii|$^,  cwrf«fttim<fJ3o«r«^' 
Mt)Ppfm 

'.  't  ipjnd  ICHji  m*  ■  mttftAU*»  buk  liriiHft 

:  ^1  «lhBFi«  r  Y  (hit  Wr^TD'  V        ••  tth  fiotr<r  rfi  Joriiul  nsa  rtFttfr*  *^ 

IViUi^M  rt*  1  ii  Mpdi-FTi       iii^  ifsr  Mf  f  *tT.+  and  *  f  ;*#  r 

ri  5<w  of  Wbtiujruw  Cftfne 

'  -Payroll  Pfrjtfcjfi*       tot  iwjff  buimnvfifn 


December  1977' 


^_  iC*ft      .  .  '. 

'  lUpaird  ¥qgi  KIM^        Pjrf  ^^  jrPtnni  fo  lA*  fluei  jftrf  borf^ 
P*\to|;l  PrQ4(TjirTi  ii  .qnfjAuf^l       tj^tcrif  fjefhjri»Qv#i 

Dail  caps 

IJlmf  BA^K. 

nilie  Twrlvr  VhAt%  si  Chit^mjii 

GP«piPf  TjfH*   fl  I  Htftp  to  S(4V       #  /«»!;  JI  the  OF9&A 

l.iWhoNwdl  fl  firrtklifl 

MC  fish  ijndrriM'^       42  ^M^f fflir  ^upwf  i*nder  fijm* 
L,lilc  ilrwituie*  S*mpliti*d 


kibbaud  microcomputing 

articles  you  may  have  missed 

during  '78  &  '79 


lanuary  1978 


D8uitr>eM  ApplicatioiM 

DCrowinf  wilh  KIM        etpanuon  PC  board 

GH«ft   Cc»#»oat   Otin«    It   Againf  EcotYOram   H    $150 

ai%embtrd 
DTlie  TRS-aO:  h(iw  does  it  stjck  upT 
Ha  file  of  Four  BASIC^ 
JHardwarr  Pfogf  jm  Relocation 
OTVT  HafiKk^are  Design 
DlinderiUnding  Loaderf 

D Kilobaud  Klaiiroom        No.  8:  pulses —  and  more  pulses 
DHrlp  for  Seginning  Programmers 
DYour  Imui  snd  Yuu 

Oiockel  Pilot       an  mteractive  game  for  the  Apoie-U 
DMicro  Maestro 
DSoKuvarr  Keyboard  Interface 
DMorrow'i  I/O  Cauctle  Board 
D  Iff  Your  Hobby! 


February  1978* 
March  1978  — 


Li  Build  Ihe  "S<n«ple  Computef"        a  hame^breyt^  4000 

*" Hardware  Pfofrirrj  Relocalion.  Part  2 

_$ialc  CapilaU 

OC«ioini  ted  M IK  BUG 

■.„TV  T>pei*titeT  Upclate 

.Foolproof  Catiettr  Operation 

Number-CruiKhing  Time 

Super  Termtrut*        mtefficing  the  Bunougfn  9J50>2 
uiCoMMifncf  Computer,  Inc. 
1"^ Proframrwed  IrKlruction  Made  £a«¥:  Tin>  PIIOT.  ^arl  I 

Protect  Your  Mrmurv  Against  Poi*er  Failure 

Backup  Techniques        he>^  iail-safe  fs  vouf  Mstemf 

Small  Bu>ir>e«4  Sollware.  Pari  2 

lKpar>d  \i>ut  ktM'        Pan  4  a  JJY  subsittutr 
—  Fatter  Irate  f  imet        build  a  quicker  IPROM  et^uu 

IFO  Programming  for  Itie  AtUir  DisIls 

The  Aiiom  IX-BOO 

Tiger  Trouble!         It  programmabfeofcuUtor  sataft 

lemperalure  Sending 

A  Dilterent  Approach  to  HMO 


April  1978* 
May  1978*- 
June  1978* 


luly  1978 


i.jTwo  Hohbie^t  Modet  Railroading  and  Computing 

URevulvmg  Charge  Account  Calculations 

UA  Tour  of  the  Faire.  Part  2 

UTawini  •*»*  *'0  Seleclric        Part  2  software 

Heath's  f  upertmenler's  Breadboard 
^Draw  Oatf  ling  Color  Graphics        routfne^  for  CrofTiem 

cos  Da/ /let 

AtiArood  Memory  for  Your  KIM 

MIKBUC  with  Muscle! 

Little  Bits        \tringy  itatemertts.  routines 

CfK>li  s  Memory  Test        for  the  9060 

An  S-100  Front  Parcel  Replacement 
^Home^- Brew  1-9C  System        P^rt  I.   CPU  and  memorf 

^•atil^ship! 

Ulnifwovrtnenls  Make  the  DiffereiKre        SWTF\  new  fys- 

tem 

Simple  ami  Lai»<€ost  PROM  Programmer 

Comparibiliiy  amd  the  Aftair  Bus 
QRelail  PncMig  Stfttem 


August  1978 


a 

D 


U 
U 
IJ 
LI 
LI 
U 


u 


OOCUFORM:  A  Word-Processing  System  lor  Everyone! 

Kilobaud  Klaiksroom        No    )  1    Data  and  Addrevy  8use^ 

Soltwarr  Debuggmg  lor  Beginners 

Mils  vs  North  Star 

Kansas  Cify  Starvdard        at  1200  baud 

Swnrdi  and  Sorrerv- 

Twu  Hubbies:  Model  Railroading  and  Computing,  Part  3 

Update:  Lunar  Lander 

The  Oo-H-Yourself  System        Heaths  HB  is  a  winner^ 

KIM    f   Chess        Micro  chess 

Is  There  Inlelligerit  Life  in  Your  Computer  Roomf 

From  Base  to  Ba>e        with  your  HP  25 

FINANC:  A  Home/SmalVBusiness  Financial  Package 

Compu lei-Generated  Signs 

Copying  Ciimputei  Cassettes 

Something  Itlra  With  Radio  Shack's  BASIC 

The  Amarmg  1602 

Who  Needs  a  UARTf 

Can't  Find  tif        an  mden  for  your  %WTP  BASfC  manual 


September  1978 


I 

Li 
Li 
'  I 

1 


(Con)teit  Editor 

At  last.  A  CUer^i  limeVeeplng  System 
Troubleshooters  Guide 
Metric-American  Conversion  Prr>gram 
The  Healh/DEC  Conneclirtn        Part  t   uvvr\irw 
Home  System  Demo  Program 
Dolt-All  lupansion  Boaid  fur  KIM 
Tally  Ho!         tox  ^nr/  hounds  fi,tmv 
Baudot  Interface  Cookbook 
Liror-Corieeting  Techniques 
kIM  Organ 

Kilobaud  Klassroom        No    12    fit  iM  .jnri  RAM  mem- 
ones 

Motorola's  latest:  The  Mf  bftrt2 
TftS-aO  Updale:  Level  II  BASK 
Super  Cheap  2708  Programmer 

Something  Extra  in  Mass  Storage        Meca'i  Aipba-l 
From  Big  BASIC  to  Tiny  BASIC 


October  1978 

Budget  System        KIK4  kenbiMrd   TV  fVT^  and  AKIM 

The  HeathJDEC  Conncc tKin        Parr  J  HI  I  system petiph- 

rrais 

Depreciation  Catculatiorn 

Looping  in  Tm%  BASIC 

Kilobaud  Klassfoom         Mo    fi   (r'O  Circuitry 
LiLel  Your  Computer  Wear  a  Watch 
'    Randomness  ts  Wonderlul 

Dar/ier  and  BASIC 

The  Latest  in  Operating  Sy items  fur  ihr  hMtXk.  fVtX 

Action  on  the  Enterprise 

Wtll  DEC  and  IBM  Be  the  Final  Winners! 

Littte  Bits 

View  from  the  Far  E^st 

Use  Thai  Parity  Line! 

The  Software  Patchcord 

A  Useful  Address  List  Program 

Ready  for  the  Nuthouse! 
LiBuild  a  One-Chip  Single  Stepper  lor  the  bS02 

November  1978*  

December  1978 

:  ^Oura/llel  Seleclric  for  Low-Cosi  Hard  Copy 

La  'Gift"  That  Keeps  on  Giving 

I    The  Art  of  Generating  Enpenst*  Reports 

I    Deep,  Dark  Secrets  of  the  IKS  HO  ^level  I) 

li  Interfacing  the  Elf  II 

LiThe  Care  and  Feeding  of  Casiette  Tapes,  Part  1 

I  Ikilnbaud  Klassroom  .       No    IS   tumpufef  /.<  J /it/ 

'  iRatler  Scan  Graphics  for  the  blHM)        P.iTt  J  the  softwarp 

SWTP  4K  RAM  Write  Protect  Option 

TSC  Test  Editor 

Spelling  Bee 
._Two  Interface  Boards  from  Teletek 
fJAttention.  Chess  Buff*' 

The  Ups  and  Downs  ol  Busiryess 

BASIC  Control  of  Servomechanisms 

There  Is  a  Better  MIKBUG* 

How  to  Write  Good  Application  Programs 

Sharing  Scheme  for  RS-212  Chanr%els 

Scratched  D«skette7 


January  1979 


Q  An  Editfx  for  6800  BASIC  Programs 

O  u  Panel  for  KiM 

D  Roiiing  Dice 

O  FSesido  Graphic  s 

D  The  BCS  and  Us  Prestdenl 

D  Acidress  List  Editor 

□  Display  YoorPtT» 

D  TRS-eO  Tape  Controller 

Q  SHHF1  — People  Are  Slet^pmg 

Q  S«v  It  with  a  Banner 

Q  Open  House 

Q  Cassette  Interfacing 

□  PET  Tecfvniquev  E«plamed 

D  A  Service  Bureau  tor  Hobbyists 

D  little  Bits 

D  Keeping  Ma  Bell  Happv 

February  1979  ^^^^^^-^^^^^^ 

D  iUock-Slructured  Language  for  Microcomputers 

a  Kilobaud  Klassroom.  No  16  I/O  IV 

D  Computerized  Citmate  Control 

D  Music   Maestroi 

D  Madam  Dupre'v  House  of  the  /odtcic 

D  Dksk  Power' 

D  Inventory  Control  with  the  TRSBO 

D  Onward  wtth  the  COSMAC  l\V 

D  Build  a  S50  TVT» 

D  Percom  s  LFCMOO  f  loppv  Disk  System 

n  DOTS 

^issues  not  available. 


LJ 


The  Apple  Speaks  —  Sot lly 

Sopef  Ma^termlnd 

TRSBO  level  11  Keferr-nce  ^^nual  lnde» 

(^str  At\d  feeing  ol  Cassette  Tape\  (Part  l\ 

1  •'»!  Do*  umenf  Preparation  Madt*  I  a^v 

Simjiler  Interest 

Irafo  BASH    -with  BASIC 

IKi"  ( le>w<  harts  to  Communicate 

loystit  k  lnt«*rtjte  lor  Your  Alt.iir 

Att.ii  k  on  the  Pack' 


March  1979 


U     C  hrap  Video  for  Your  Ht*.Jthktt  HH 
n      AriiiloK  and  Dttjital  lnfi?rta<es 

Ll      lhi»    II  Cheapo    IPROM  Projjrammer 
Is  Your  Video  Monitor  Dangerous' 
Thoughts  on  th**  SWTP  Computer  Systrrn 
PI  I  Us«^r  Port  Cookbook 
Chess  Pawn 

Hon>r  (  omputei  Exterior  Haltistics 
Heath  H9  Page  Erase 
The  SKIP  11  Microcomputer 
Ultra  Banner 
Teletype  s  KSR'41 

The  One  Percent  Fofecasting  Method 
Too  Many  Vanabirs' 
Kilobaud  Klassrixxn  No  17   in  v 
The  Electnc  Pencil 
How  to  Talk  to  YoMC  5000 
F*ioir«mRnn«  the  1802 
Ke^o«fd  Interrupt  for  xhe  TRS-80 
The  OSI  Model  SOO 
Sleep  Better  with  a  Mic rex omputer 
leip^r  Ihermat  F*rmter 


D 

D 
(J 

[  J 


LJ 
LJ 

a 
u 
a 
n 

D 
□ 

a 
a 
a 
u 

D 


April  1979 


t  1  A  look  at  TRSfH)  Peripherals 

Heath  f-«fl  Disk  System 

U  DOTS  (Pari  21 

U  Truly  Rjmlom  Numbers 

Li  ^WIPC  I  1(».'4  Mtxf 

U  Who  Sells  Software' 

D  How  lm|.mrtant  Is  Proper  Termmalion' 

D  How  to  T.ilk  to  Voui  mm  (P.irl  2) 

D  Parallel  Port  to  RS-ii2—  Inexpensively 

n  f  ri*e  Speech  Lessons  (or  the  THSWi 

i  J  Let's  Uvi  E lying 

U  I  loppy  Disk  System  from  Tarbell 

D  The  W.tit  St.ite  I;  xplamed 

L)  DepreOti  I  ion  Analysts 

U  Twin  Cassettes  tor  Your  fRS-fW 

n  BarCraph  (.enerator 

D  let  s  Have  Some  Order 

D  Quicksort' 

D  Put  Something  Super  in  Your  litr 

D  Si.wship  Attack 

O  ferminale  Your  Troubles 

D  resting  PE  I  Search  Algunthms 

D  Two  Diamonds 

L!  How  about  a  Printer' 

D  A  Look  insMir  the  TRS-SO 


May  1979 


u 
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D 
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o 

D 

D 
G 


A  Te«t  formatter  m  BASIC 

KIMCTR 

High-Speed  Cassette  Interface 

Hcyw  to  Talk  to  Your  8080  fPart  i| 

Data  Base  Managemerrt 

Analog  ar\6  Digital  Interfaces  (Part  2J 

COSMAC  Double  Play 

COSMAC  l^ouble  Play  (corn  i 

From  Microcomputer  to  Micrc^PiatK^ 

A  Game  of  Darts 

Prettypnnting  with  Microsoft  BASIC 

Kilobaud  Klassrcxsm  No  IB 

MDOS 

A  IRS  ao  Cross-Index 

Graphing  with  the  TRS-60 

An  All  m-C)ne  Interface 


June  1979 


Ll  Monitor 

I  IKSMCVSelec Hit  Word  Processor 

LJ  Thoughts  on  the  SWTP  Computef  System  (2) 

U  New  life  tor  Our  Allaa 

D  IVBUG 

G  Creative  Tabulation 

C  A  Handle  on  Programming 

G  kfepbook 

D  Vet  toi  (>raphing  Techniques 

n  Putting  the  1fJ02  on  the  SI  00  Bus 

D  A  Personal  finance  System  (Part  1) 

G  Building  a  New  Horizon 

D  Microcomputers  ar»d  T VI 

O  Iranslaitng  Between  TTL  and  RS-2)2  Levels 

. .  .  and  more! 


Ask  for  Instant  Software  at  a  computer  store  near  you 


fits  Shithiii**  Ur»*.  A»imt*UI» 

01*fial<.y  Btqs. 

376:^  AlfiJori  Qlvil ,  Vlnbilii 

ArLtDM 

^1  EMI  Brpa^HAr^  M««^ 

tli  10  itm^m^  Pma  Or .  Sv^nt 
Cillfoftiti 

Oq  E  Afrcm  Hirr  4iiifW 


IKJ^II  ^ne6nb»i:lt  Ln.  Cllrut  Hmtihii 
J^OCamlnn  Ave  y^cTft'npm^ 

1A730& 


£f  W  lA 


IW  Mont»  t  3|  San  eh|Pftai(»F» 
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DEALER 

rNQUIRJESlNVni^I) 


Make  a  great  buy  even  better  .  .  • 

Why  pay  full  price?  Take  this  coupon  to  ihe  store  nearest  you  and  get  SI  .00 
off  on  any  of  our  software.  If  the  store  nearest  you  doesn*t  stock  Instant 
Software,  then  use  the  order  blank  at  right  to  order  your  software  direct,  or 
caU  Toll-Free  1-800-258-5473, 


Name 


Address 


State 


„2i|> 


«     •    4 


*  mSTANT  SOFTWARE  IFTT? 


(■-.r* 


HThls  coupon  good  for  one  dollar  off  any  C^ii 
Instant  Software  package  when  purchased  ■[? 
through  your  local  computer  store,  § 


lirycv't 


lUliit'fra 


Oif 


R 


sii<Mti,£t« 


rACXJlCi  HUMU9 


ATTEmtON  DEALER,  Include  coupons  wim  yiHff  tmtt  ortJtff,  Credit  mm  t»  iipo^**3  S 

toward  pt^rcha^.  41  ycru  afe  not  ^  yet  selMngirtstant  Sori^^rv,  wfilo:  Instarit  Sol^  g 

m»n,  D«arer  SM\ts%,  PflipTtKarouah  NH  Oai&a  for  catait/g  &na  dealer  n^t  price  ^ 

schodule.  oi  caft  oyr  rri«f*(eling  cJepanmont  at  V603'924  7296  lor  more  informalloo.  S' 
Limit  one  cdurson  per  package.  Otfcir  void  where  prohibited  by  law. 


*#*»«- 


^9     ^ 


r 


P^    I 


Instant  Software  Inc 


I 


I  1 

W   I  I 


^112      I 
I 


OCtMNSk' 
^  VISA 
Card   KO. 


G  Money  ord«t 

I  AMEk  I.  Master  Chara» 


Eifpifjition  Date 


0«t9 


L 


OuantHiy 


Ordv  No, 


UnitCorst 


HandlmO 
Totml  Order 


Tot«1  Cknf 


SI. 00 


Instant  SoHware  Inc.  Ow&t.  39U»i 

f%tert>wouflti.  MH,  03456  USA 


I 
I 


'       Order  your  Instant  Sottware  todayl       { 


1 


.»J 


Get  a  Software  Discount! 

Now  you  can  get  the  best  for  less!  Just  clip  out  the  coupon  at  right,  bring  it  to  your  local 
computer  store,  and  you'll  get  $1.00  off  the  list  price  of  any  program  package  from 
Instant  Software! 


TRS-80* 


LEVEL  I 

KNIGHrS  QUEST/ROBOT  CHASE/HORSE  RACE 
16K;  Order  No.  0003R. 

CAVE  EXPLORING/YACHT/MEMORY  16K;  Order  No. 
001 OR, 

CAR  RACE/RAT  TRAP/ANITAIRCRAFT  4K;  Order  No. 
0011R- 

STATUS  OF  HOMES/AUTO  EXPENSES  4K;  Order  No. 
0012R. 

BUSINESS  PACKAGE  I  4K;  Order  No.  001 3R.  $29-95 

DEMO  I  4K;  Order  No.  0020R. 

DESTROY  ALL  SUfiS/BOMBER/GUNBOATS  4K;  Order  No, 
0021 R. 

PERSONAL  FINANCE  I  4K;  Order  No.  0027R. 

DOODLES  AND  DISPLAYS  I  16K  Order  No.  0030R. 

SPACE  TREK  III  4K;  Order  No.  0031R. 

FUN  PACKAGE  I  t6K;  Order  No.  0037R. 

HEX  PAWN/SHUTTLE  CRAFT  DOCKING/SPACE 
CHASBSEA  BATTLE 
l6K;0rder  No.  0041R. 

BUSINESS  PACKAGE  III  4K;  Order  No.  0061 R. 


Level  I  and  II 

BASIC  AND  INTERMEDIATE  LUNAR  LANDER 
4K;  LI.  16K  Lll;  Order  No,  0001R. 

SPACE  TREK  H  4K  LJ.  16K  L  II;  Order  No.  0002R, 

BEGINNER'S  BACKGAMMON  AND  KENO  4K  L.I,  16K  L  II; 
Order  No.  0OO4R, 

HAM  PACKAGE  I4K  L.I,  16K  L.II;  Order  No.  0007R. 

ELECTRONICS  I  4K  LI.  16K  Lll;  Order  No.  0008R. 

GOLF/CROSSOUT  4K  L.I,  16K  Lll;  Order  No.  0009R. 

AIR  FLIGHT  SIMULATION  4K  LI,  16K  Lll;  Order  No.  0017R. 

OIL  TYCOON  4K  LI,  and  Lll;  Order  No.  0023R. 

BOWLING  4K  LI,  16K  Lll;  Order  No.  0033fl. 

SANTA  PARAVIA  AND  FIUMACCIO 
4K  LI.  16K  Lll;  Order  No.  0043R. 

BUSINESS  PACKAGE  IV  This  package  can  help  any 
businessman  get  the  right  Inforrriation  for  those  critical 
decisions. 

•  Business  Cycle  Artalysls-*lhls  program  can  plot  the 
expansion  and  contract ton^?ycles  of  any  aspect  of  your 
business.  You'll  see  in  black  and  white  just  what's  hap- 
pening. 

•  Financial  Analysis -Now  you  can  get  the  figures  for 
any  type  of  annuity,  sinking  fund,  or  mortgage,  and  com- 
pute the  yield  and  value  for  bonds. 

The  package  includes  a  blank  data  tape  and  requires  a 
TRS-80  Level  1  4K  or  Level  II  16K.  Order  No.  0019R  59,95. 

LEVEL  11 

MODEL  ROCKET  ANALYZER  AND  PREFLIGHT  CHECK 
16K;  Order  No.  0024R. 

RAMROM  PATROL/TIE  FIGHTER/KLINGON  CAPTURE 
16K;  Order  No.  0028R. 

PERSONAL  BILL  PAYING  This  system  goes  beyond  the 
mere  function  of  a  checkbook  program.  Now  you  can  see 
your  bill-paying  records  for  ajitentire  year— not  only  what 
you've  paid,  but  what  you  dwfe  as  well  You  can  keep  a 
computerized  list  of  up  tCf  22  accounts.  Each  account 
can  be  listed  with  its  name,  number,  due  dale,  and  the 
amount  owed.  All  you  need  is  the  TRS-80  Level  II  16K. 
Order  No.  01 03R  $7.95. 

FINANCIAL  ASSISTANT  16K:  Order  No.  0072R. 

TRS'80  UTILITY  II  T6K;  Order  No.  0076B. 

TRS-SO  UTILITY  I  16K;  Order  No.  0081 R. 

VIDEO  SPEED-READING  TRAINER  Increase  your 
reading  speed  and  comprehension.  This  three-part  pack- 
age will  train  your  mind  ^r^d  eyes  to  quickly  grasp 
numbers,  letters,  words,  and  phrases.  You  can  start  at 
your  own  level  of  com^lsncy  and  progress  as  fast  as 
you  want.  The  computer  will  monitor  your  progress  and 
automatically  advance  you  as  your  reading  speed  and 
comprehension  Increase.  This  package  requires  a 
TRS-80  Level  II  16K.  Order  No.  0100R  $7.95. 


All  Packages  $7.95  except  where  otherwise  indicated. 
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Airmail  Pilot 
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AIRMAIL  PILOT  Go  back  In  time  to  the  early  days  of  avia- 
tion. You  must  fly  the  mail  from  Columbus  to  Chicago. 
Your  Jenny,  a  cloth-covered  biplane,  must  take  you 
through  unpredictable  winds  and  electrical  storms.  The 
onboard  clock  will  time  your  flight.  You  must  get  the  mail 
through  in  the  shortest  time  possibte.  All  youMI  need  is  a 
TRS'30  Levei  II  16K.  Order  No.  0106R  $7.95. 

DEMO  II  Now  get  more  fun  for  the  bucks  with  this  amaz- 
ing package. 

•Tlc-Tac-Toe  -  Play  an  old-time  favorite  with  three  levels 
of  difficulty. 

•Time  Trials -Try  to  beat  the  clock  as  you  race  your  car 
through  curves,  chutes,  and  chicanes, 
•Maze  — One  or  two  players  can  search  through  the  maze 
for  the  secret  square. 

•Hangman -One  or  two  ijU^l^s  can  try  to  guess  the 
secret  word.  \^^ 

•Wheel  ol  Fortune -Choose  your  number,  place  your 
bet,  and  see  if  you  can  break  the  bank  {for  one  to  eight 
players). 

•Hurricane  —  Now  you  can  track  and  monitor  hurricanes 
anywhere  in  the  world. 

•Bugsy-Can  you  build  your  Z-SQ  bug  before  the  com- 
puter does? 

•  Horse  Race  —Pick  a  sure  winner  and  place  your  bet  (for 
1  to  100  players). 

All  you'll  need  is  a  TRS-80  Level  1M6K.  Ordef  No.  0049 R 
$7.95. 

DEMO  III  This  Is  the  biggest  package  that  Instant  Soft- 
ware has  ever  released  Just  look  at  what's  Included: 

•  Race  1  — Careen  around  the  race  course  as  you  try  to 
beat  the  clock. 

•Target  UFO  -  Destroy  all  the  invading  UFOs  to  rack  up  a 
big  score. 

•  Life  — Experiment  with  this  simulation  of  the  life  cycle 
of  a  colony  of  bacteria. 

•  Phone  Number  Converter -Change  those  hard-to-re- 
member  7-digit  phone  numbers  into  easily  remembered 

words.  /'nI^ 

•  Biorhythm  -  You  or  youttj^nds  can  see  your  biorhythm 
curves  whenever  you  warn. 

•Graphics  Program -This  program  will  really  show  you 
what  your  TRS  80's  graphics  display  can  do. 

•  Race  2  -  Our  racing  game  simulation  for  the  more  expe- 
rienced driver  Includes  a  choice  of  five  different  tracks. 
•Horse  Race  — Up  to  nine  players  can  bet  on  and  enjoy 
our  most  entertaining  horse  race  program. 
•Drawing  Board  — Draw  pictures  or  messages  and  store 
them  in  memory  or  on  cassette  tape  with  this  easy-to-use 
program. 

•24-Hour  Clock  -  Transform  your  computer  into  an  accu- 
rate digital  clock. 

To  enjoy  this  tremendous  value,  you*ll  need  a  TRS-80 
Level  II  16K.  Order  No.  0055R  $7,95. 

CARDS  16K;  Order  No.  0063R 
TEACHER  16K;  Order  No.  0065R.  $9.95. 
HOUSEHOLD  ACCOUNTANT  IBK;  Order  No.  0069R. 


SPACE  TREK  IV  16K;  Order  No.  0034R, 

DOODLES  AND  DISPLAYS  II  16K;  Order  No.  0042R, 

BOWLING  LEAGUE  STATISTICS  SYSTEM 

16K;  Order  No.  0056R.  $24.95. 


PET 


*  if 


PERSONAL  WEIGHT  C0NTR0U8I0RHYTHMS  8K; 
Order  No.  0005P. 

MORTGAGE  WITH  PREPAYMENT  OPTION/FINANCIER 
8K;  Order  No.  0006P. 

CASINO  I  8K;  Order  No.  0014P, 

CASINO  II  8K;  Order  No  0015P. 

CHECKERS/BACCARAT  8K  Order  No.  0022P. 

DOW  JONE$  8K;  Order  No.  0026P. 

TANQLeSUPERTRAP  8K;  Order  No,  0029P. 

QUBIC-4/GO.MOKU  8K;  Order  No.  0038P. 

MIMIC  8K;  Order  No.  0039P. 

PENNY  ARCADE  8K;  Order  No.  0044P. 

ARCADE  II  8K;  Order  No.  0045P. 

BASEBALL  MANAGER  8K;  Order  No.  0062P.  $14,95. 

DUNGEON  OF  DEATH  8K;  Order  No.  0064P. 

ARCADE  I  8K;  Order  No.  0C74P. 

DIGITAL  CLOCK  8K;  Order  No.  0083P. 

TURF  AND  TARGET  8K;  Order  No.  0097P. 
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Decorator's  Assistant 

•  Wallpaper    •Paint 

•  Paneling    •Carpet 


'*<r« 
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DECORATOR'S  ASSISTANT  This  integrated  set  of  five 
programs  wili  compute  the  amount  of  materials  needed 
to  redecorate  any  room,  and  their  cost.  All  you  do  is  enter 
the  room  dimensions,  the  number  of  windows  and  doors, 
and  the  base  cost  of  th©.:^terial5.  These  programs  can 
handle  wallpaper,  paint,  panelling,  and  carpeting,  letting 
you  compare  the  cost  of  different  finishing  materials.  All 
you1l  need  is  a  PET  8K.  Order  No.  0104P  $7.95. 

TREK'X  Command  the  Enterprise  as  you  scour  the  quad- 
rant for  enemy  warships.  This  package  not  only  has 
superb  graphics,  but  also  includes  programming  for  op- 
tional sound  effects.  A  one-player  game  for  the  PET  8K. 
Order  No.  0032P  S7.95. 


Apple* 


GOLF  Apptesoft  II     20K  Order  No.  0O18A. 
BOWLINGn'RILOGY  20K,  Order  No.  0040 A. 
MATH  TUTOR  I  Applesoft  II     24K  Order  No.  0073A. 
MATH  TUTOR  II  Applesoft  II     20K  Order  No.  0098A. 

'A  trademark  of  Tandy  Corporation 

•'A  trademark  of  Commodore  Business  Machines  Inc. 

•**A  trademark  of  Apple  Computer  Inc. 


MESSAGE  MEMORY  KEYER 


Model  #  TEZOl 


$69.95 


•  Advanced  CMOS  mesm§€  memory 

•  7 1*0   /50  char    t^ch^   message 
storage 

•  Repeat  tunc t ton 

•  RecoFc^s  at  any  speed^ptays  back 
at  any  speed 

•  Longer  message  CBpaCfty 
Bttampie  sena  CO  CO  CO  DX  de 
WB2yJM  WB2YJM  K-^thBft  play 
second  message  on  comaci—de 
WB^yjM  QSi  NY  NY  579  579  Paul 
Paut  K 

•  Use  tor  daily  QSOs  or  contests 


SfateoNhe-aft'CMOS  keyer 
mSeft  completing  dots  and  dashes 

•  Both  dot  and  dash  memory 
Biambtc  keytng  with  any  sQuee^e 

padrSie 

•  S^SO  wpm 

B  Speed.    ¥piume,    tone,    tune  and 
wetght  contfois 

•  Side  tone  and  speaker 

mtow  current  dram  CfAOS  battery 
operation — porta  tte 

•  Deluxe  quarter  inch  iacks  tpr  key- 
ing and  output 

•  Keys  and  iitock  ana  soltd  state  rigs 
mWiRED    AND     TESTED    FULLY 

GUARANTEED-- LESS  BATTEf^Y' 


.>*!» 


^ 


.<^' 


Fealures;  OsluxeCMOS  * 

—  I 

ElecUonic  Keyer  • 

I  StMtif-ot-ifje-^ft  CMOS  CifCufUy 

i  Svff  ^o!vpt0tiftg  cfoff  #/iif  ^95tres  • 

^  Bafh  ^ot  snd  tfadfr  m^mofy  • 
>  tAMQiC  keying  witfi  Mfif  s<jue#je  tmdttlw^ 

5-50  wpm  0 


speaker 

S&mt'^iiTomatic  "^Cag"  ape^ration  £  straight  k^fing—rwsF 

psnet  swttQtf 

Lom  current  drain  CMOS  b^ttmy  op^t^Hoft-^poruQtv 

0«;i/*re  <?ua rt^f  inch  iB cks  fof  kcytng  and  ou tfiu t 

Keys  grid  ttock  and  ^oiitl  $(ai9  rtgs 

Wired  and  tested—  tu  Uy  gu9fMni»^— fess  aa r ftfy 


Model  #nt33 


restures  CMOS  ELECTRONIC  KEYER 

•  Siate-of-me-aft'CMOS  circuitry 

m  Self  compiefing  dots  and  dashes 

s  Dot  and  dash  memory 

mfambic  keying  with  any  st^ueeie  pad 
die 

m  5-50  WPM 

m  Speed,  voiume,  tone,  weight  &  tune 
controis,  sidetone  and  speaker 
MODEL  TE122-same  as  TE133  less 
wgt,  lune,  solid  State  keying  $36.50 


FEATURES: 

•  Twm  paddle  squeeze  key 

•  Extra  heavy  t^ase—nonsk/d  feet 

•  Adiustabfe  contact  spacmg 

•  Touch  tension — comfort  keying 
9  Smooth  inciton  free  paddie  mosre- 

ment 

•  Handsome  crmkfe  fmtsh  6ase  and 
rich  red  paddles 

•  Ftve  way  hindma  posts 

•  Use  With  Trac  CMOS  keyer  or  arty 
keyer 


MT  YOUR  DWAIBR  01?  SEND  CHECK  OR  MONEY  OflOEfl 


mLow   current    drain    CMOS  battery 

operation 
mOeiuxe  quarter  inch  j^ghsjor  keying 

and  output 
m Handsome   eggshetf   whtte   base- 

woodgrain  top 

m  Compact  and  portable  1-7fB  k  4tf4  x 
6-7/4 

•  Qfid  block  d  solid  state  keying 
0  Wired  and  rested ^futiy  guaranty    ' 
— (ess  battery 


RAC 


ELECTRONICS,  INC 
1106  RAND  SLOG. 
BUFFALO  NY  14203  "'" 


bLOSE  OUT 

KIM  BUS 
8KRAM 

The  famous  HDE  8K  RAM 
noyv  on  sale  at  the  tncredibfe 
price  of  SlSS.OO-quarttity 
one.  Two  or  more-Si 50.00. 
Hurry  while  supply  lasts. 


P.O.  SoA  1712,  Auburn  AL  36630 

Ca]l  Toll  Free  1-800  633  S724 
regular  phone  number  (205)  74S  7735 


AMCT-80 

Aufgrnatic  Morse  Code  Teacher 
lor  ihe  TRS-80 

This  \%  ih@^  only  mori€  code  pro^rdm 
4 v^4 liable  that  will  datomaflcallv  tp&od 
up  or  slow  ddwfi  depending  on  yowr 
proficieficy  fo  receive  code.  Wl\{  tend 
in  smgle  or  group  chdrdcter  mode. 
Written  in  macHine  latiguege.  Specify 
Level    I    or    Level    2    and    memory   t*ie, 
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THE  SMART  CHOICE  IN 

REPEATER   CONTROL 

Now  with  three  exciting  new  features: 


•  L^ffig  Distance  Catling 

•  Autodialing 

a  Ramotely  selectabia 
timeout  limits 


IMAGINE  A  CONTROLLER  — 
SO  VERSATILE     It  provides  four  differ- 
ent ciMtes  of  oulpiit  functlorts  In  addi- 
tion loautopatch  and  ravarieautopatch. 

SO  RESPONSIVE  tt  tends  thirteen 
Moria  codded  matsages  to  keep  you 
fully  Informed.  Messages  like  BZ  it  you 
try  to  access  a  busy  autopatch  line, 

SO  ADVANCED  It  uses  microproces- 
sor technology  and  non-falsing  digital 
tone  decoding. 

SO  PERSONALIZED  that  many 
features  are  custom  programmed  to 
accommodate  your  unique  needs. 

SO  EASY  It  can  be  Installed  in  minutes 
with  only  five  essefitlaJ  conr\ectlons. 


»^M69 


NOW  tvnagine  automatic  dialing  of 
emergervcy  leleplione  numl>ers,  long 
distance  aulopatch  calling  under  control 
op  supervlalon,  plus  remotely  command- 
able  tkneout  Itmlts  to  match  various 
operating  condlllons  ar>d  you*ve  just 
imagined  the  MARK  3C. 

Tlie  MARK  3C  la  a  complete  control 
syslem  wlti  aM  audio  and  logic  circuitry, 
status  diaplay,  and  power  supply  In  one 
handsome  cablneL  Its  third  generation 
design  can  replace  racks  of  hardwired 
equlpmefil  wMIe  giving  vastly  eipar>ded 
ca|»aWIMy. 

Oet  the  ttald  proven  power  that  onfy  a 
MARK  X  can  give  at  I9t5  (100% 
factory  assembled  and  testeiO 


Call  or  Write  for  speclfiGations 

MICRO  CONTROL  SPECIALITIES         (617)  372-3442 

23  Elm  Park,  Groveland,  Ma.  01834 
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New!  General  Theory  Tapes 
and  simulated  on-the-air  QSOs 


Cassette  yourself!  Upgrade! 
only  $4.95  each 


Start  upgrading  today  with  Kantronics  Super  5  WPM,  QSO,  Super 
QSO,  QXX  or  Q-signal  code  tapes  or  theory  tapes: 

New  Super  5  WPM  Morse  Course,  message  at  5  wpm,  characters  at  13. 

Introduces  characters  in  small  groups  and  builds  from  there. 

QSO  series,   simulated  exam  type  **on  the-air"  messages,  including 

simulated  exam  questions  too. 

QSO  or  QSO-2,  contain  7%,  10,  13  &  15  wpm  QSOs. 

QSO- 13,  contains  all  13  wpm  QSOs. 
New  Super  QSO- 13,  contains  all  13  wpm  QSOs.  characters  sent  at  20  wpm, 

QXX  or  QXX-2,  contain  all  20  wpm  QSOs. 

Q-Signal  Tape,  contains  common  Q  signals  and  short  words  at  22  and  40 

wpm. 

Novice  Study  Cassette,  rules  and  regulations,  basic  theory  too. 
New  General  Theory  Cassettes,  a  two  tape  set,  including  rules,  regs.,  and 

general  theory,  Two  tape  set  is  $8.95. 
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L.  B.  Cebik  H'4RNL 
SI 05  Holslon  Hiih  Road 
Knoxvme  TN 379M 


Son  of  Keycoder 

an  even  simpler  CW  typewriter 


There  are  many  good 
designs  for  CW  tvpe- 
writers.  They  have  been 
designed  around  various 
levels  of  !C  technotogy 
from  RTLs  to  PROMs,  One 
oftheb€StJsW9UBSsTTL 
version,  which  makes  use 
of  the  W9TO  encoding  sys- 
tem. This  machine,  dubbed 
Keycoder  I,  was  described 
in  the  )uly,  1976,  issue  of  7 J 
Magai'me  by  WA9VCS.  It 


represents  a  conversion  of 
W4UX  s  RTL-based  Touch- 
coder  II,  which  was  written 
up  in  the  July,  1969,  issue  of 
QST.  K6BS  restocked  the 
machine  with  CMOS  chips 
(see  73  Magazine  for  Oc- 
tober, 1976),  and  perhaps 
his  version  should  be 
called  Keycoder  IL  It 
seems  that  one  problem 
facing  anyone  developing  a 
CW  typewriter  is  coming  up 


with  an  original  name  for 

If  anything,  my  version 
of  the  TTL  CW  typewriter 
should  be  called  Son  of 
Keycoder  I  in  fact,  the  mill 
is  less  a  new  design  than  a 
wedding  of  two  designs: 
the  electronics  of  W9UBA/ 
WA9VGS  (with  encoding  a 
la  W9T0),  and  the  old-fash- 
ioned diode  matrix.  It  pro- 
vides   a    lesson    in    the 


This  is  a  view  of  the  code  typewriter  amidst  other  CW-making  equipment  in  the  W4RNL 
shacL  The  photo  a  bo  sftows  dearly  how  the  use  of  wood  end  pieces  will  obtain  the  slope 
needed  for  the  keyboard.  To  enjoy  CW,  everything  on  the  operating  table  (including  the 
coffee  cup  and  ashtray)  is  needed  except  the  n^ike.  The  IS-year-old  f-38  and  the  Codax 
keyer  are  used  often  in  an  attempt  to  send  CW  as  perfectly  as  does  the  typewriter. 


adaptability  of  designs,  and 
may  provide  some  use- 
ful ideas  for  those  faced 
with  modifying  designs  to 
suit  local  junk  box  condi- 
tions. 

What  Makes  the  Machine 
Work 

Fig.  1  shows  the 
schematic  diagram  of  the 
typewriter  used  here.  With 
the  major  exception  of  the 
method  of  setting  the  flip- 
flops,  the  circuit  closely 
resembles  the  one  speci* 
fied  by  WA9VGS,  Includ- 
ed is  the  transistor  output 
suggested  in  the  original  ar- 
ticle as  an  alternative  to 
relay  output.  The  sug- 
gested means  of  construc- 
tion, using  the  Radio  Shack 
Universal  Display  Board 
(P/N  277-108),  proved  so 
easy  that  this  same  board 
has  been  used  for  other 
projects  The  busses  on  this 
board  can  be  chopped  into 
short  subsections,  thus  in- 
creasing the  number  of 
available  lines  far  beyond 
eight 

Let  us  briefly  review  cir- 
cuit operation,  just  to  get  a 
feel  for  the  machine.  When 
any  key  (letter,  number,  or 
prosign)  is  depressed,  two 
things  happen.  First,  the 
SCR  fires  5  votts  through 
the  diode  matrix,  through 
one  or  more  of  the  in- 
verters, and  sets  some  of 
the  flip-flops.  For  example, 
for  the  letter  A^,  f-f  2  and  f-f 
3  are  set.  The  presence  of  a 
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set  on  any  flip-flop  — by 
virtue  of  the  sequence  of 
gates— changes  pin  6  of  the 
7400    to    a    low,    which 

closes  down  the  SCR  until 
the  letter  is  con>plete. 
When  all  the  flip-flops  are 
clear,  pin  6  of  the  7400 
goes  high,  readying  the  SCR 
for  another  letter.  In  the 
meantime,  the  anode  of 
the  SCR  has  charged  up  for 
the  next  letter. 

Second,  when  pin  6  of 
the  7400  goes  low,  the 
NE555  clock  turns  on  and 
produces  a  series  of  dots 
These  go  to  f-f  8  and  to  pin 
5  of  the  7402.  F-f  8  is  the 
dash  generator  whose  out- 
put goes  to  pin  6  of  the 
7402.  This  section  of  the 
7402  sums  its  inputs  and 
sends  them  to  pin  11,  a  dif- 
ferent gate  of  the  same 
DIP,  where  they  are  again 
summed  with  the  output  of 
the  gates  running  from  f-f  2 
through  f-f  7.  If  both  pins 
11  and  12  of  the  7402  show 
a  low  — the  case  where  we 
have  a  dot  or  dash  — the 
output  drives  the  two- 
transistor  circuit  to  key  the 
transmitter.  The  output  cir- 
cuit is  set  up  for  blocked- 
grid  keying,  i.e.,  negative 
voltage.  Relay  circuits  are 
available  for  keying  other 
voltages. 

The  sort  of  output  that 
occurs  is  a  function  of 
which  and  how  many  flip- 
flops  from  f-f  1  through  f-f 
7  are  set.  If  any  one  or 
more  flip-flops  from  f-f  2 
through  f-f  7  are  set,  then  a 
sequence  of  dots  is  gener- 
ated as  the  set  moves  right, 
with  the  last  one  stemming 
from  f-f  2.  If  f-f  1  and  any 
other  flip-flop  (from  f-f  2 
through  f-f  7)  are  set,  then  a 
dash  is  generated.  This  oc- 
curs because  pin  10  of  the 
7402.  having  received  a 
low  on  both  its  input  pins  8 
and  9,  enables  the  dash 
generator  Once  the  dash  is 
enabled  by  keying  the  dash 
generator,  the  set  on  f-f  1 
drops  out  since  it  has  no 
other  flip-flop  to  its  right  to 
pick  up  the  set.  If  only  f-f  1 
is  set,  as  is  the  case  at  the 
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Fig,  1.  Schematic  diagram  of  the  CW  typewriter  Only  part  of  the  keyboard  and  matrix  is 
shown.  Not  shown  on  the  diagram  is  the  pin  14  Vcc  (  +  5  volts  dc)  and  pin  7  ground  con- 
nection to  every  IC,  Every  IC  should  have  pin  14  bypassed  with  a  .01  disc  ceramic.  Ql  can 
be  almost  any  NPN  transistor;  Q2  should  have  a  rating  of^  100  volts  or  better  (see  the  arti- 
cle by  WA9VCS  for  a  list  of  suggestions).  For  this  project,  by  all  means,  use  IC  sockets. 


end  of  every  letter,  then  a 
silent  E  is  sent;  that  is,  the 
dot  generator  goes  through 
one  more  complete  cycle, 
but  the  output  summing 
gate  (pins  11,  12,  13  of  the 
7402)  is  disabled  due  to  a 
lack  of  a  set  on  any  of  the 
other  flip-flops,  f-f  2 
through  f-f  7.  This  ensures 
the  proper  spacing  be- 
tween letters.  Thus,  we 
have  dots,  dashes,  and  let- 
ter spacing,  with  the  nega- 
tive half  of  each  cycle  of 
the  clock  providing  self- 
completion  of  each- 

The  output,  pin  13,  of  the 
7402  also  drives  another 
NE555  set  up  as  an  audio 
oscillator  for  the  purposes 
of  monitoring  and  prac- 
tice. Getting  used  to  a  code 
typer  does  take  some  prac- 
tice, since  the  rhythm  of 
Morse  code  is  quite  unlike 
the  rhythm  of  touch  typing. 


In  fact,  having  patience 
during  letter  formation, 
while  still  being  ready  for 
the  letter  after  that  surpris- 
ingly short  E,  is  the  hardest 
task.  The  results,  however, 
bring  rave  notices  on  the 
air. 

This  circuit  review  has 
been  kept  brief,  since  full 
pulse-by-pulse  details  of 
circuit  operation  are  con- 
tained in  the  Touchcoder 
and  Keycoder  articles  men- 
tioned above.  Both  discus- 
sions are  complete  and 
clear,  and  I  heartily  recom- 
mend them. 

My  unit  differs  from 
Keycoder  I  in  three  specif- 
ics: (1)  setting  the  flip-flops 
(a  major  change);  (2)  the 
SCR  circuit  (a  minor 
change,  but  a  major  prob- 
lem in  the  minds  of  some 
builders),    and    (3),    the 


method  of  cabinet  con- 
struction (a  personal  and 
economic  matter).  Discus- 
sion will  be  confined  to 
these  areas. 

From  Keyboard  to  Diode 
Matrix  to  Flip-Flop 

The  authors  (or  sires)  of 
Keycoder  specified  a  cost 
of  about  $60  to  $70  for 
their  unit.  Much  of  this 
cost  was  for  the  keyboard 
and  case.  If  you  have  a 
keyboard  and  can  make  a 
case,  the  cost  can  be 
halved.  Just  this  thought 
prompted  me  to  use  an  old 
keyboard  given  to  me  long 
ago. 

My  keyboard  is  made  up 
of  individual  switches 
about  an  inch  and  a  half 
long,  each  of  which  con- 
tains a  series  resistor  of  22 
Ohms.  As  is,  this  switching 
system  will   not  drive  the 
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Fig,  2,  Sketch  of  the  Matrix  Board.  On  the  !eft  is  the  topside 
showing  the  copper  strips  for  the  leads  from  the  keyboard. 
Note  that  with  most  keyboards,  the  leads  wilJ  not  appear 
in  alphabetical  order.  The  unterminated  diode  leads  pass 
through  perforations  in  the  board  to  be  soldered  to  the 
transverse  strips  on  that  side.  The  right  half  of  the  sketch 
shows  an  X-ray  view  of  the  underside.  Multiple  lines  serye 
each  inverter,  allowing  greater  lleKibUtty  in  diode  place- 
ment. Inverter  pins  for  input  and  output  are  shown  in  the 
schematic.  Any  number  of  afternaiives  —  ffom  etched  cir- 
cuit board  to  copper  wires  — may  replace  the  copper- 
bonded  adhesive  plastic  used  here. 


tofoid  system  used  by 
Keycoder.  Since  the  SCR 
pulse  to  ground  through 
the  toroids  runs  high  cur- 
rent,  the  voltage  drop 
across  the  resistor  leaves 
too  little  for  reiiable  set- 
ting of  the  flip-flops.  The 
choice  was  clear:  Either  cut 
open  44  individual  keys, 
short  the  resistor,  and 
reclose  with  glue,  or  find 
an  alternative  method  of 
triggering  the  flip-fiops. 

The  surest  method  of 
getting  a  signal  through  the 
switches  is  to  run  a  high 
through  them,  triggering 
some  device  thaJ  needs  a 
high.  The  low  current  re- 
quirements for  this  state 
provide  an  insignificant 
voltage  drop  through  the 
switch  resistors.  However, 
the  flip-flops  t7474s), 
typical  of  TTL  technology, 
get  set  on  a  low.  Therefore, 
on  the  diode  matrix  board 
there  are  shown  seven 
Schmitt  trigger  inverters, 
packaged  in  two  7414s. 
This  leaves  several  in- 
verters unused,  since  they 
come  six  to  a  DIP.  The 
Schmitt  triggers  may  not 
be  strictly  necessary, 
t^egular  inverters  (7404) 
might  do  just  as  well,  but 


the  7414s  have  a  snap  ac- 
tion that  cTehns  up  minor 
glitches  that  might  be 
caused  by  line  variations  or 
soft  keying  in  the  22-Ohm 
switches.  They  have  worked 
beaytifully* 

When  no  key  is  pressed, 
the  input  to  the  7414s 
shows  an  open  circuit 
rather  than  a  low.  There- 
fore, 330-Ohm  resistors 
were  run  from  the  inputs  to 
ground  to  hold  the  inputs 
low  until  a  letter  is  keyed. 
The  value  of  the  resistor  is 
non-critical,  but  something 
in  the  300-Ohm  ballpark 
should  be  used.  Since  the 
path  of  the  high  js  through 
the  switch  resistor  and  the 
input  resistor  to  ground, 
the  voltage  drop  across  the 
switch  resistor  is  held  to 
well-under  ten  percent  of 
the  5-volts  Vcc.  Even  with 
the  voltage  drop  across  the 
matrix,  the  minimum 
voUage  needed  to  set  the 
inverter  high  is  more  than 
met.  Thus,  the  Inverter  out- 
put shows  definite  lows 
and  highs  to  keep  the  flip- 
flops  set  inversely  at  high 
and  low  as  needed. 

Between  the  switch  and 
the  inverters  is  a  diode 
matrix    with    some    130 


1N914  equivalents 
dered  to  it.  After  wiring  the 
board,  I  am  convinced  that 
it  takes  only  about  the 
same  amount  of  time  to 
assemble  a  diode  board  as 
it  does  to  string  more  than 
40  number  30  wires 
through  and/or  around  7 
toroids.  The  work  goes  fast 
if  you  do  three  things.  First, 
have  your  board  set  up  for 
easy  work.  Second,  check 
each  diode  with  an  ohm- 
meter  before  soldering. 
Third,  check  the  diodes  for 
each  letter  immediately 
after  soldering. 

The  second  and  third 
chores  are  quickly  ac- 
complished, but  are  essen- 
tial Toss  out  any  diodes 
that  do  not  show  a  very 
large  difference  between 
forward  and  reverse  bias. 
Leakage  can  create  erratic 
keying.  These  precautions 
provided  perfect  first-time 
operation  of  the  code 
typewriter,  so  I  am  unsure 
what  the  consequences  of 
a  leaky  diode  might  be. 
However,  in  a  commercial- 
ly made  keyer,  one  such 
diode  provided  dots  that 
sometimes  became  dashes, 
much  to  the  chagrin  of 
those  trying  to  copy  me. 
Finding  the  problem  cost 
me  several  hours  of 
hunting. 

Setting  up  the  diode 
matrix  board  is  not  dif- 
ficult. Those  who  like  to 
etch  circuit  boards  can  set 
up  44  thin  lines  on  one  side 
and  seven  broad  tines  on 
the  other  The  inverter 
ends  of  the  diodes  can  pass 
through  holes  between 
pairs  of  thin  lines,  and 
emerge  in  the  middle  of  a 
broad  line  on  the  reverse 
side.  Other  methods  are 
equally  possible.  I  had  ac- 
cess tQ  clear  plastic  with 
copper  lines  permanently 
bonded  to  it.  The  reverse 
side  was  sticky,  and 
adhered  perfectly  to  perf- 
board  (.100  x  ,100  hole 
spacing).  A  four  by  seven 
inch  board  allowed  all  44 
letter  lines  to  fit  the  length, 
while  transverse  lines  were 
run   across  the  back.   To 


keep  diodes  well  sepa- 
rated, I  used  three  lines  per 
inverter,  wired  in  parallel 
For  keys  like  zero,  which 
need  six  diodes,  the  spac- 
ing made  assembly  and 
any  future  servicing  a  mat- 
ter  of  ease.  Diodes  are 
mounted  on  the  44-line 
side  with  their  inverter 
leads  puncturing  the 
plastic  to  pass  through  a 
perf  to  the  other  side.  The 
44  leads  to  the  keyboard 
make  a  dandy  hinge  (if  not 
flexed  too  often),  and  the 
matrix  board  folds  back 
under  the  keyboard.  Even 
with  a  sheet  of  insulation 
between  boards,  the  matrix 
adds  less  than  a  half-inch 
depth  to  the  keyboard. 

Fig,  2  shows  a  diagram  of 
the  principles  of  the  matrix 
board.  Here  a  drawing  ts 
definitely  clearer  than  a 
photo.  Although  much 
maligned  in  recent  years, 
with  the  advent  of  PROMs 
and  the  like,  diode- 
matrices  still  have  much  to 
recommend  them.  Should 
something  go  wrong,  a  re- 
placement diode  costs  a 
few  cents;  a  replacement 
PROM  costs  much  more 
and  creates  a  much  longer 
downtime,  unless  one  can 
afford  to  have  a  spare  pro- 
grammed memory.  Also, 
the  diode  matrix  allows  me 
to  change  my  mind  and 
revise  the  keying  setup  In 
just  a  few  minutes;  PROMs 
are  permanent,  In  com- 
parison to  toroids,  there  is 
not  much  to  choose  from, 
except  that  diode  matrices 
are  generally  voltage-fed 
devices,  whereas  toroid 
transformers  demand  a 
fairly  high  current.  Of 
course  my  typewriter 
matrix  requires  only  low 
current;  it  may  be  of  use  to 
remember  diodes  for  other 
similar  applications,  where 
current  is  not  available  or 
needed  in  large  doses. 

One  ham  friend  has 
characterized  my  diode- 
driven  TTL  keyer  as  a  mar- 
riage between  the  slightly 
advanced  Cro-Magnon  and 
the  very  regressive  Nean* 
derthal.  I  prefer  to  think  of 
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it  as  crossbreeding  for  the 
best  characteristics  of 
both  Neanderthal  man, 
after  all,  had  some  socially 
redeeming  characteristics. 
Programming  the  matrix 
is  no  problem.  The  toroid 
threading  chart  provided 
by  WA9VGS  is  also  a  diode 
chart  for  this  keyer. 
Wherever  there  is  an  X  on 
the  chart,  run  a  diode  be- 
tween the  letter  line  and 
the  proper  inverter  line.  For 
convenience.  Fig  3  repro- 
duces the  character  gener- 
ation table. 

Something  About  SCRs 

If  you  were  to  compare 
the  SCR  circuit  of  Key- 
coder  I  with  the  circuit 
used  here,  you  would  find 
only  one  small  difference. 
Instead  of  a  capacitor  of 
1.5  uF  from  the  SCR  anode 
to  ground,  the  value  given 
here  is  only  ,5  uF,  Actually, 
the  value  is  uncritical,  and 
anything  from  .25  to  1  uF 
will  work. 

The  SCR  circuit  has  one 
function:  to  provide  a 
quick  shot  of  voltage 
through  the  key  and  diodes 
to  the  proper  inverters,  and 
then  to  shot  down.  When 
there  is  a  letter  being  pro- 
cessed by  the  keyer,  pin  6 
of  the  7400  holds  the  SCR 
gate  low,  inhibiting  current 
flow  through  the  diode. 
However,  a  low  on  the  gate 
will    not    cut    off    current 

flow  unless  the  voltage  on 
the  anode  also  drops  below 
minimum  The  resistor  in 
the  5*volt  line,  and  the 
capacitor  to  ground  (lOk 
and  ,5  uF  respectively), 
allow  the  voltage  on  the 
anode  to  drop  as  a  key 
svyitch  is  closed,  thus  cut- 
ting off  the  SCR  when  its 
gate  goes  low.  As  the 
capacitor  recharges,  the 
low  gate  prevents  the  SCR 
from  conducting  until  the 
keyboard  clears,  at  which 
time  pin  6  on  the  7400  and 
the  gate  go  high,  then  the 
SCR  has  an  open  gate  and 
full  voltage,  ready  for 
another  key  to  be  struck.  If 
the  same  key  has  been  held 
closed,  the  SCR  will  con- 
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fig.  3.  Diode  matrixlng  table.  An  ''X"  indicates  that  a  diode  is  wired  from  the  character 
fine  to  the  inverter- flip-flop  tine  (tNV/FFl  Thus  the  proper  flip- flops  are  set  to  generate  the 
indicated  character. 


duct    through    it    for    a 
repeated  letter. 

The  reason  for  this  ex- 
planation is  that  many 
hams  view  SCRs  as  strange 
devices.  Where  they  will 
substitute  tubes  and  tran- 
sistors freely,  they  fear  to 
try  substitutions  for  un- 
familiar devices.  In  the 
given  circuit  almost  any 
hobbyist-grade  SCR  will 
work.  From  a  package  of 
five  from  Radio  Shack, 
each  having  a  different  cur- 
rent rating,  not  one  failed 
to  work  properly— once  I 
had  sorted  out  the  cathode 
and  anode  leads,  and  quit 


installing  them  backwards! 
For  the  diode  matrix  sys- 
tem used  here,  a  15-vott 
rating  was  plenty,  and  the 
current  demands  are  small. 
For  the  toroid  application, 
as  in  the  original  Keycoder, 
somewhat  higher  ratings 
may  be  useful— say,  30 
volts  at  half  an  Ampere. 
Since  the  diode  matrix 
does  not  draw  much  cur- 
rent,  a  large  capacitor 
across  the  anode  of  the 
SCR  is  unneeded;  its  value 
should  be  only  large 
enough  to  hold  the  anode 
voltage  down  until  the  gate 
is  cut  off  with  a  low,  i.e.. 


until  the  7400  gate  {pin  6) 
has  registered  that  some- 
thing is  in  the  flip-flops. 
Some  nanoseconds  are  all 
that  is  needed  for  this  to 
happen.  No  new  pulse  can 
then  interfere  with  the  pro- 
cessing of  the  letter  in  pro- 
gress. 

SCRs  have  many  other 
potential  applications  for 
voltage  control  in  digital 
circuits.  If  the  basic 
operating  order  of  SCRs  is 
remembered,  they  should 
become  as  useful  and 
familiar  to  hams  as  trart- 
sistors  and  FETs* 

The   only   other   circuit 
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Fig.  4.  X-ray  view  of  end  panel  showing  the  alignment  of  the 
chassis  to  achieve  the  proper  slope  for  the  keyboard.  The 

speaker  mounts  on  the  bottom  plate.  The  dashed  lines  show 
the  approximate  placement  of  the  power  supply,  main  elec- 
tronics, key  switch,  and  matrix  boards.  Three  half-inch 
wood  screws  hold  the  chassis  to  the  wood  end  pieces  cut 
from  one-by-six.  Rubber  feet  protect  the  operating  desk. 


notes  are  the  following 
two.  First,  a  DASH  line  is 
added  to  the  DOT  line  of 
the  original  It  works  by 
grounding  pin  8  of  the  7402 
along  with  pin  9,  i.e..  by 
pressing  both  the  DOT  and 
DASH  keys  together.  (Using 
a  diode  across  the  DOT 
and  DASH  lines  did  not 
work,  since  the  low  re- 
mains above  the  diode- 
voltage  drop,  and  this 
causes  erratic  dashes  when 
letter  keys  are  pressed.) 
The  only  practical  use  of 
this  is  to  test  the  dot  and 
dash  generators,  and  to 
demonstrate  to  prospec- 
tive hams  the  distinction 
between  dots  and  dashes. 
Holding    the    DOT    key 


closed,  then  keying  and  un- 
keying  the  DASH  line,  pro- 
duces a  string  of  alter- 
nating dashes  and  dots 

Second,  a  SPACE  key  has 
been  provided  It  keys  the 
silent  E,  i.e.,  only  the  last 
flip-flop  (f-f  1).  For  on-the- 
air  use,  this  key  has  no  func- 
tion,  but  it  is  useful  for  key- 
ing serial  input  memories 
or  Morse-to-ASCII  con- 
verters which  are  tied  to 
the  typewriter  clock  The 
space  ensures  proper  word 
separation;  paragraphing 
might  be  accomplished  by 
some  related  means,  such 
as  a  sequence  of  three  suc- 
cessive spaces.  In  this  unit, 
the  space  bar  was  removed 
and    the    space    function 
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This  is  a  close-up  top  view  of  the  code  typewriter.  The  con- 
trols above  the  keyboard  are,  from  left  to  right,  the  ac  p/7o^ 
lighl  power  switch,  volume  control,  speed  control,  tone 
control,  tune-up  switch,  and  tune-up  pilot  light.  Keys  with 
white  squares  were  labeled  by  using  adhesive  address  labels 
with  a  transparent  tape  cover;  all  were  typed  and  then  cut  to 
fit  the  keys.  The  DOT  and  DASH  keys  have  had  their  inter- 
nal resistors  removed. 


moved  to  the  key  in  the 
lower  left  hand  corner  of 
the  keyboard,  which  sim- 
plified construction. 

Construction  Notes 

Since  part  of  the  project 
included  cutting  costs,  the 
case  is  home  brew  As  the 
photograph  shows,  the 
case  is  made  from  a  12-by- 
8-by-3-inch  aluminum 
chassis  base.  The  depth 
was  made  necessary  by  the 
length  of  the  key-switch 
bodies.  The  power  supply 
is  edge-mounted,  in  the  up- 
per right  corner  as  you  look 
at  the  photo.  The  main 
electronics  board  also  is 
edge-mounted  just  above 
the  row  of  switches  and 
knobs.  The  SCR  and  output 
circuits  are  mounted  on 
separate  pieces  of  perf- 
board,  since  some  bread- 
board experiments  are  oc- 
casionally tried  with  them 
Leads  between  boards  are 
long  so  that  any  board  can 
be  removed  for  checking 
without  unwiring  the  cir- 
cuit. No  rf  interference  was 
noted  when  I  used  the  unit 
with  either  the  Drake 
transmitter  or  the  Heath 
linear. 

The  switches  on  my 
keyboard  are  tilted  to  pre- 
sent the  operator  with  a 
tiered  effect.  This  re- 
sembles the  old-fashioned 
manual  typewriter  key- 
board. The  chassis  had  to 
slope,  therefore.  After  cut- 
ting the  keyboard  hole  with 
a  saber  saw,  I  built  two 
wood  end-pieces  to  hold 
the  chassis  at  the  correct 
angle.  They  also  serve  to 
elevate  the  rear  underside 
of  the  chassis,  whjch  is 
covered  with  a  bottom 
plate  of  scrap  perforated 
aluminum.  The  monitor 
speaker  is  held  to  this  plate 
by  four  clips,  and  the  angle 
pf  the  case  projects  the 
sound  into  the  crowd  of 
future  hams  eagerly  taking 
code  practice.  A  little  stain 
and  varnish  finished  the 
end-pieces  to  a  soft  shine, 
while  several  light,  spray 
coats  of  light  blue  finished 
the  cabinet.  Fig  4  provides 


a  cutaway  drawing  to  show 
how  the  end-pieces  fit  to 
the  chassis  to  provide  tilt  in 
a  simple  but  effective  way. 

The  only  item  purchased 
for  the  cabinetry  was  the 
chassis  base  Still,  visitors 
to  the  shack  seem  to  find 
the  case  striking,  despite 
my  poverty  of  skills  in 
metal  work  I  think  the 
reason  is  the  use  of  a  little 
wood.  There  is  something 
about  the  use  of  natural 
materials  in  home  brew 
projects  which  humanizes 
them  a  bit.  They  are  not 
just  plastic  and  metal  pro- 
ducts of  technology  and 
mass  production  (although 
some  modern  equipment 
deserves  high  grades  for  in- 
dustrial design);  they  are 
the  end  result  of  personal 
craftsmanship  There  is  no 
need  to  copy  commercial- 
ly-built items  to  the  last 
detail,  indeed,  one  prob- 
ably should  avoid  trying  to 
do  this.  The  manufacturer 
has  manufacturing  reasons 
for  his  choice  of  materials 
and  appearance;  likewise, 
the  personal  craftsman 
should  have  at  least  a  few 
personal  reasons  for  the 
materials  and  appearance 
of  his  projects.  Money- 
saving  is  not  a  bad  reason, 
for  a  starter. 

While  these  notes  may 
not  add  much  to  the  span 
of  modern  technology,  I 
hope  they  have  accom- 
plished a  few  things.  First, 
they  are  a  reminder  that 
designs  are  adaptable,  with 
a  little  effort,  to  what  you 
have  available  Second, 
they  resurrect  the  diode 
matrix  from  threatened 
oblivion.  Third,  they  may 
encourage  hams  to  try 
SCRs  a  little  more  often. 
Fourth,  they  are  a  reminder 
that  home  brew  products 
are  not  just  second  best  to 
manufactured  ones,  but  in 
some  ways  often  are 
superior. 

Finally,  perhaps  these 
notes  may  encourage  a 
few  others  to  try  their  hand 
at  building  what  may  be- 
come the  "Grandson  of 
Keycoder  !!"■ 
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WILSON  SYSTEMS,  INC.  presents 

the  SYSTEM  36 


A  trap  loaded  antenna  that  perfornns  like  a  monobander! 
That's  the  characteristic  of  this  six  eiement  three  band  beam. 
Through  the  use  of  wide  spacing  and  interldcing  of  elements, 
the  following  is  possible:  three  active  elements  on  20,  three 
active  elements  on  15,  and  four  active  elements  on  10  me- 
ters. No  need  to  run  separate  coax  feed  lines  for  each  band, 


as  the  bandswitching  is  automatically  made  via  the  High-0 
WMson  traps.  DesEgned  to  handle  the  maximum  legal  power, 
the  traps  are  capped  at  each  end  to  provide  a  weather-proof 
sea!  against  rain  and  dust.  The  special  HIgh-Q  traps  are  the 
strongest  available  in  the  industry  today. 


SPECIFICATIONS 


BandMHif  . ,  14-21-28 

IVIaximum  power  input.  Lec^al  trmit 

Gain  (dBd|. ,  Up  to  9  tlB 

VSWR  @  resonance  ,..  1.3:1 
JmpfTdnndo,  ..,,..,  h  50  i^ 
F/B  ratio 20  dB  or  b«stt«f 


Boom  (O-D.  K  Length)  .  .  T'  x  24'2!^' 

Mo.  of  elements* 6 

Longest  element 28'2Vi" 

Turning  radius 18'6'* 

Maximum  mpst  riiumotcr.  2" 
Surface  ares ,  8,6  s(^  ft. 


Wfiii!  badlnn  ^»  8Q  mpK  .  .215  lbs. 
Maximum  wind  survival  .  .  10Q  rnph 

Feed  mutiiod ,  .  ,Co<jJ<!al  Satun 

Afisemblr^d  weight  ^^pprQx.  63  lbs. 
Shipping  uvt?iyht  (Approve, }.  62  Ib^. 


Compare  the  SY-SG  with  others  . . . 


BRAND 
CC 


BRAND 
HG 


-WiLSON- 
SYSTEMS 


Compare  the  size  and  strength  of  the  boom 
to  elBment  clamps.  See  who  offers  the  largest 
and  ht-'aviest  duty.  Which  would  you  prefer? 


Wilson  Systems  traps  off  er  a  larger  diameter 

trap  coil  and  a  larger  outside  housing, 

giving  excellent  Q  and  power  capabilities. 


CALL 
FACTORY  DIRECT 
1-800-634-6898 
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SYSTEMS  JNC. 


4286  S.  Polafii  Av0,.  Lm  Vmi^is.  Mevada  89103 
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WILSON  SYSTEMS  INC.  MULTI-BAND  ANTENNAS 


SYSTEM  33 

(FORME RL  Y  SYSTEM  THREE) 


Capable  of  handling  the  Legal  Limit,  the  "SYSTEM  33"  is  the  finest  com- 
pact tri-bander  available  to  the  amateur. 

Designed  and  produced  by  one  of  the  world's  largest  antenna  manufacturers, 
the  traditional  quaiily  of  workmanship  and  materials  excells  with  the 
"SYSTEM  33". 

New  boom-to-element  mount  consists  of  two  1/8"  thick  formed  aluminum 
plates  that  will  provide  more  clamping  and  holding  strength  to  prevent  ele- 
ment misalignment. 

Superior  clamping  power  is  obtained  with  the  use  of  a  rugged  1/4"  thick 
aluminum  plate  for  boom  to  mast  mounting. 

The  use  of  large  diameter  High-Q  traps  in  the  "SYSTEM  33"  makes  it  a  high 
performing  trl-bander  and  at  a  very  economical  price. 

A  complete  step-by-step  illustrated  instruction  manual  guides  you  to  easy 
assembly  and  the  lighweight  antenna  makes  installation  of  the  "SYSTEM 
33"  quick  and  simple. 

The  same  quality  traps  are  used  in  the  SY33  that  are  used  in  the  SY36. 

SPECIFICATIONS 

Turning  radius 15'9" 

Maximum  mast  diameter.  ...    2"  O.D. 

Surface  area 5.7  sq.  ft. 

Wind  loading  at  80  mph  ....    114  lbs. 
Assembled  weight  (approx.)   .    37  lbs. 
Shipping  weight  (approx.).  .  .   42  lbs. 
Direct  52  ohm  feed— no  batun  required 
maximum  wind  survival  ....    100  mph 


Band  MHz 

.  .  .    14-21-28 

Maximum  power  input . 

.  .     .    Legal  limit 

Gain  (dbd) 

.  .  .  .    Ud  to  8  dB 

VSWR  at  resonance 

...    1.3:1 

Impedance 

....    50  ohms 

F/B  ratio  . 

.   20  dB  or  better 

Boom  (O.D.  X  length/. 

2"  X  14'4" 

No.  elements      .  . 

.  .  .  .   3 

Longest  element  .... 

...    27'4" 

CALL 
FACTORY  DIRECT 
1-800-634-6898 


MiiFMmm  SYSTEMS JNC, 

4286  S.  Polaris  Ave.,  Las  Vegas.  Nevada  89103 
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4  BAND 
TRAP  VERTICAL 
(10-40  METERS) 

No  bandswitching 
necessary  with  this 
vertical.  An  excellent 
low  cost  DX  antenna 
with  an  electrical  quarter 
wavelength  on  each  band 
and  low  angle  radiation. 
Advanced  design 
provides  low  SWR  and 
exceptionally  flat 
response  across  the  full 
width  of  each  band. 

Featured  is  the  Wilson 
large  diameter  High-Q 
traps  which  will  maintain 
resonant  points  with 
varying  temperatures  and 
humidity. 

Easily  assembled,  the 
WV-1 A  is  supplied  with 
a  hot  dipped  galvanized 
base  mount  bracket 
to  attach  to  vent  pipe  or 
to  a  mast  driven  in  the 
ground. 

Note: 
Radfals  are  required  for 
peak  operation. 
(See  GR-1  below). 

SPECIFICATIONS: 

•  Self  supporting— no  guys 
required. 

•  Input  Impedance:  50  S2 

•  Powerhandling  capability: 
Legal  Limit 

•  Two  High-Q  Traps  with 
large  dia mater  coils 

•  Low  Angle  Radiation 

•  Omnidirectional 
performance 

•  Taper  Swaged  Aluminum 
Tubing 

•  Automatic  BandswHching 

•  Mast  Bracket  furnished 
•SWR:  1.1:1  or  less  on  all 

Bands 


and  ^MCffic^tiora  iMbfict  to 
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The  GR-1  is  the  complete 
ground  radial  kit  for  the  WV- 
1A.  It  consists  of:  150' of  7/14 
stranded  copper  wire  and 
heavy  duty  egg  insulators,  in- 
structions. The  GRl  will  in- 
crease the  efficiency  of  the 
GR-1  by  providing  the  correct 
counterpoise. 
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THE  ALL  NEW 
5  ELEMENT  20  METER  BEAM 

M520A 


At  last,  the  antennas  that  you  have  been  waiting  for  are  here!  The  top  quality,  optimum  spaced,  and  newest  designed  mono- 
banders.  The  Wilson  Systems'  new  Monoband  beams  are  the  latest  in  modern  design  and  incorporate  the  latest  in  design 
principles  utilizing  some  of  the  strongest  materials  available.  Through  the  sefect  use  of  the  current  production  of  aluminum 
and  the  new  boom  to  element  ptetes,  the  Wilson  Systems'  antennas  will  stay  up  when  others  are  falling  down  due  to  heavy  ice 
loading  or  strong  winds.  Note  the  following  features: 

1.  Taper  Swatied  Elements  —  The  taper  swaged  elements  provide  strength  where  rt  counts  and  fowers  the  wind  loading  more 
efficientfy  than  the  conventionaf  method  of  tefe$t;oping  elements  of  different  si^es. 

2,  Mounting  Plates  —  Element  to  Boom  —  The  new  formed  aluminum  plates  provide  the  strongest  method  of  mountmg  the 
elements  to  the  boom  that  is  avaifable  in  the  entire  market  today.  No  longer  will  the  elements  tilt  out  of  tine  if  a  bird 
should  land  on  one  end  of  the  element. 


3*  Mounting  Plates  —  Boom  to  Mast  —  Rugged 
1/4"    thick    aluminum    plates    are   used    in 

combination  with  sturdy  U^bolts  and  saddles 
for  superior  clamping  power, 
4,  Holes—  There  are  no  holes  drilled  in  the  eU 


w%^mm-a~-^^^mh^ 


ements  of  the  Wilson  HF  IVIonobanders.  The 
careful  attention  given  to  the  design  has 
made  it  possible  to  eliminate  this  require- 
ment as  the  use  of  holes  adds  an  unneccess- 
ary  weak  point  to  the  antenna  boom, 

With  the  Wilson  Beta -match  method,  it  is  a  "set 
it  and  forget  it"  process.  You  can  now  assemble 
the  antenna  on  the  ground,  and  using  the  guide- 
lines from  the  detailed  instruction  manual^  ad- 
just the  tuning  of  the  Bata^match  so  that  it  will 
remain  set  when  raised  to  the  top  of  the  tower. 


Wilson's  Be%M  match  offers 
maximum  power  trafisfar. 


SPECIFICATIONS 


The  Wilson  Beta-match  offerjs  the  ability  to  ad- 
just the  terminating  impedance  that  is  far  su- 
perior to  the  other  matching  methods  including 
the  Gamnira  match  and  dttiisr  Beta-matches.  As 
this  method  of  matching  requires  a  balanced 
line  it  will  be  necessary  to  use  3  1:1  balun,  or 
RF  choke,  for  the  most  efficient  use  of  the  HF 
Monobanders, 

The  Wilson  Monobanders  are  the  perfect 
answer  to  the  Ham  who  wants  to  stack  an- 
tennas for  nriaxrmum  utilization  of  space  and 
gain.  They  offer  the  most  economical 
method  to  have  more  antenna  for  less 
money  with  better  gain  and  maximum 
strength.  Order  yours  today  and  see  why  the 
serious  DXers  are  running  up  that  impressive 
score  in  contests  and  number  of  countries 
worked. 
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NeWf  Improved  Wilson  Towers 


n 
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FACTORY  DiflCCT.^fl 

NEW  IMPROVED 
FEATURE 

>Z  I'H^ 

Heavier  wall  tubing 

greatly  increases  the 

stress  capabilities 

over  the  older 
TT45andMT^l. 


MT^IA 


4^  ao 


—    6"  o.o. 


70' 


Mounting  ihc  House  Brackei 


TT^SA 


r>:-M 


FEATURES: 

•  Maximum  Height  45'  (will  handle 
12  sq.  ft.  at  38')  @  SOmph 

*- 1200  lb.  winch 

•  Totally  freestanding  with  proper  base 

•  Total  Weight,  243  lbs. 

The  TT-45A  is  a  freestanding  tower,  ideal  for  Jn- 
stallaiions  where  guys  cannot  be  used.  If  the  tower 
is  not  being  supported  against  the  house,  the  pro- 
per base  fixture  accessory  must  be  selected. 
(Requires  12"x12"x36"  of  concrete.) 


FEATURES: 

•  is  freestanding  with  use  of  proper  base 

•  Maximum  Height  is  61'  (will  handle 
12  sq,  ft.  at  53')  @50mph 

•  1200  lb.  brake  winch 

•  4200  lb.  raising  cable 

•  Total  Weight,  400  lbs. 
Recommended  base  accessory:  RB-61A, 
FB-61A. 

The  MT-61A  ts  our  largest  and  tallest  freestanding 
tower.  8v  using  the  RB-BIA  rotating  base  fixture 
the  MT-61A  is  ideally  suited  for  the  SY33  or  SY- 
36.  If  you  plan  to  mount  the  tower  to  your  house, 
caution  should  be  taken  to  make  certain  the  eave 
Is  properly  reinforced  to  handle  the  tower.  If  not. 
one  of  the  base  accessory  fixtures  should  be  used. 

(Requires  I8"xl8"x48"  concrete.) 


I  he  Hingcci  Base  Plate  allows 

tower  tu  he  tilted  over  for 

access  to  antenna  and  rotor 

from  the  ground. 


GENERAL  FEATURES 

All  towers  use  high  strength  heavy  galvanized  steel  tubing  that  conforms  to  ASTM  speci- 
fications for  years  of  maintenance-free  service.  The  large  diameters  provide  unexcelled 
strength.  All  welding  is  performed  with  state-of-the-art  equipment.  Top  sections  are  2" 
O.D.  for  proper  antenna/rotor  mounting,  A  10'  push-up  mast  is  included  in  the  top  sec- 
tion of  each  tower.  Hinge-over  base  plates  are  standard  with  each  tower.  The  high  loads  of 
today's  antennas  make  Wilson  crank-ups  a  logical  choice. 


TILT -OVER  BASES  FOR  TOWERS 


FIXED  BASE 

The  F8  Series  was  designed  to 
provide  an  economical  method  of 
moving  the  tower  away  from  the 
house  It  will  support  the  tower  m 
a  completely  free-standing  vertical 
position,  while  also  having  the 
capabilities  of  ttltmg  the  tower 
over  to  provide  an  easy  access  to 
the  antenna  The  rotor  mounts  at 
the  top  of  the  tower  in  the  con- 
ventional manner,  and  wtll  not  ro- 
tate the  complete  tower.  (Re 
quires  3*x3'x5/j'  of  concrete.) 

FB45A . . .  S  99.95 
FM1A..      129.95 


ROTATING  BASE 

The  RB  Series  was  designed  for 
the  Amateur  who  wants  the  add- 
ed convenience  of  being  able  to 
work  on  the  rotor  from  the 
ground  position.  This  series  of 
bases  will  give  that  ease  plus  ro- 
tate the  complete  tower  and  an- 
tenna  system  by  the  use  of  a 
heavy  duty  thrust  bearing  at  the 
base  of  the  tower  mountmg  posi- 
tion, while  still  being  able  to  tilt 
the  tower  over  when  desiring  to 
make  changes  on  the  antenna 
system  (Requires  3'x3*x6'  of 
concrete.) 

RB45A . . .  S139.95 
RB-61A...  199.95 
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4286  S.  Polaris  Avenue 
Las  Vegas,  Nevada  89103 

CVCTITIUiC     Shin  (702)739-7401 

O  f  O  I  Clrl 3p  SPix^m    Toll-Free  Order  Number  800^34^898 


Tilting  the  tower  over 

is  a  one-man  task  with 

the  Wilson  bases. 

(Shown  at>ove  is 

theRe^lA  ) 

(Rotor  not  included) 


Pre«  ami  ipeaf «cstJO««t  lutiflCI  to  cKingt  tMthouf  notiot. 


6  METER  BEAMS 


8  eretn^ts  W  -  I  *  D  -  E  spac&d  on  a  L  -  O  -  N  -  G  37'  boom for  tho^  long  hauEs 

to  JA  and  VK  fand?  Choose  4,  6  or  8  eJemenis  to  put  you  tn  the  action  on  px 
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2  METER  BEAMS 


Wilson's  new  2  meter  series  combines  the  ultimate  in  design  and  quality  materials.  Thes^  top  performing 
beanr^s  feature  7,  9  or  11  aluminijm  elflments  held  to  the  heavy  wailed  boom  with  the  exclusive  molded 
Ltxafi<S^  boom  to  element  mounting  The  four  driven  elements  use  Log  Periodic  design  for  broad  band 
cfteracteri sties  providlrig  full  144*148  MHz  coverage  with  less  than 
1.2  to  1  VSN^R  dcross  the  band.  Universal  moynting  h  provided 
for  verricaf  or  hofiiontal  polarization. 
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FACTORY  DIRECT 
ORDER  BLANK 


WILSON  SVSTEWS  ANTENMJIS 


WILSON  SYSTEMS  TDWIBS 


D«fCripct9n 


Tri bander  for  !0, 15.  20  Mtrs. 


6  Eie  Triband^^r  fg?  10,  15,  20Mtr5. 


Tf0p  Vemc^t  tor  10,  15,  20,  40  M  ins 


Gfound  Rijtiteh  tof  WV-1A 


5  ElcmeriEs  on  20  Mtn 


■1  EltfiiTiftjti  on  20  Mir  J 


Sli{pp(ri<] 
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Motjol 


1745  A 


HeS-45A 


FB4&A 


MT'6IA 


RBG1A 


FB61A 


Description 


Freestandirui  45'  Tubular  Tovutrr 


Rotating  Baw  forTT^SA  w/iik  over  tgaujrc 


Fixed  Biase  fpr  TT-45A  w/ti[f  pvcr  fetiUire 


Freestanding  BV  Tubular  Towiii 


RoTPiiny  B«f«  for  MT-61 A  w/tiii  ovpi  f ^^ at ur*^  TRUCK 


Fi^ed  Base  fcir  MT-SIAvw/tJlt  tiv«r  featuf? 
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NOTE 

On  CfijiKiAi  Artd  RoiCK  Cabk»  infnimum  ofd^  it  100  ft^  ami  »n  50*  multiple 

Pricn*  and  specificaTticjirt  lutifect  lo  e^hjon^  withotji  noiite. 

Ntnetv  Osy  Limitn^d  Wdrrartty,  All  f^nodtictt  FOB  Las  Vt^^aa,  hi«u«l3 

pmcis  ErPECTiVE  nov.  1. 1979 


Nevada  Residents  Add  Sale^  Tm 
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Stephen  J.  Dowien  WA5TDT 
Box  16552 
Lubbock  TX  79490 


Sloppiness  Will  Get  You  Nowhere 


organize  your  coax 


If  you  are  like  me.  all  the 
suggestions  given  by 
friends  on  how  to  route 
coax  into  the  QTH  don't 
meet  your  standards  — or 
those  of  your  wife.  Holes  in 
window  panes,  walls,  and 
window  frames  just  don't 
look  right  and  are  hard  to 
patch  if  one  moves.  The 
solution  I  found  is  relative- 
ly simple  and  very  easy  to 
disguise  if  the  equipment 
must  be  removed  later. 

I  terminated  my  coax 
under  the  eave  of  the 
house,    using    an    SO-239 


connector  for  each  coax 
cable.  The  S0239  connec- 
tors were  mounted  on  a 
metal  plate,  and  hood-type 
shields  were  used  on  the 
rear  of  the  connector  to 
prevent  rf  leakage  between 
coax  leads.  I  also  went  to 
the  expense  of  connecting 
a  lightning  arrester  in  each 
line  at  the  plate  — and,  of 
course,  the  plate  was  well 
grounded. 

A  hole  large  enough  to 
provide  clearance  for  the 
rear  of  the  connectors  and 
smaller  than   the  exterior 


dimensions  of  the  plate 
was  cut  in  the  plywood 
under  the  eave  of  the 
house,  and  the  plate  was 
mounted  in  place  so  that  it 
covered  the  hole  com- 
pletely. Several  wood 
screws  were  used  to  secure 
the  plate  to  the  plywood. 

Now,  you  ask,  what  is  so 
easy  to  patch  about  a 
2-inch  X  several-inch  hole? 
Easy  — just  purchase  an  in- 
expensive attic  vent  plate 
at  your  nearby  hardware 
store  to  properly  cover  the 
hole   when    it   is   time   to 


move  It  might  be  a  good 
idea  to  visit  the  hardware 
store  ahead  of  time  and 
measure  common  sizes  of 
vents  that  are  available  in 
your  area  so  that  you  do 
not  make  the  hole  the 
wrong  size  or  shape  to 
cover 

Now  that  you  have  ac- 
complished the  feat  of 
gaining  access  to  the  in- 
terior of  the  attic  for  your 
coax,  how  do  you  feed  it 
down  through  a  wall  with- 
out making  a  mess?  An- 
other easy  solution:  Visit 
your  friendly  hardware 
man  or  electrical  parts 
warehouse  and  purchase 
an  electrical  wall  box  such 
as  those  in  which  wall 
outlets  and  light  switches 
are  mounted.  If  the 
salesman  is  competent,  he 
can  sell  you  the  box  for  the 
type  of  wall  you  have  in 
your  house.  Also,  buy  a 
blank  cover  for  the  box,  if 
you  want,  and  you  will  be 
ready  to  cover  the  box  if 
and  when  you  move. 

Locate  carefully  the 
place  where  you  want  to 
mount  the  box.  It  should  be 
mounted  in  the  wall  at  the 
same  height  above  the 
floor  as  all  other  wall  box- 
es In  the  attic,  measure 
carefully  from  known  ref- 
erence points  and  drill  a 
hole  vertically  down  into 
the  wall  directly  above  the 
location  for  the  box  before 
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New  OMNVSERIES  B 

Fikeis  The  Qowd 


The  new  OMNI'SERIES  B  makes  today's  bands 
seem  less  crowded.  By  offering  a  new  1-f  selection 
that  provides  yp  lo  16  poles  of  fiJterIng  for  superior 
select ivitV'  And  a  rmw  Notch  FiJter  to  remoue 
QRM.  No  other  amateur  transceiver  we  know  of 
oirt-pcrfonns  it. 

NEW  I^F  RESPONSE  SELECTION.  OMNI  comes 
eqtJi4}ped  with  an  exceUent  B-pcAe  2.4  kHz  crystal 
fadder  i-f  filter  which  ts  highly  sattsfacfoiy  in  normal 
conditions.  But  when  the  going  gets  rou^,  the  new 
OMNI/SERIES  B,  with  optional  filters  installed,  pro- 
vides two  additjonal  spedal  purpose  i-f  respons^. 

The  l.@  kHz  crystal  ladder  filter  transforms  an 
unreadable  SSB  sign^  in  heavy  QEM  into  one  that 
gets  Ihe  message  through.  The  0.5  kHz  S-pole  filter 
provides  extremely  steep  and  de&p  skirts  to  the  CW 
passband  window  which  effectively  Hocks  out  even 
the  very  strong  adjacent  signals. 

Both  of  these  filters  c^n  be  front<panel  sv^itched  In 
series  with  the  standard  filter  to  provide  up  to  IB  poles 
of  filtering  for  near- ultimate  selectivity.  In  addition,  the 
standdrd  CW  active  audio  filters  have  three 
bandwidths  (450,  300,  and  150  Hz)  to  give  even 
further  attenuation  to  acflac^n!  signals.  In  effect, 
OMNl/SERIES  B  has  six  scieclivity  curves— three  for 
SSB  and  three  for  CW.  That's  true  state-of-the-art 
selectivity. 

NEW  NOTCH  FILTER,  A  vanable  frequency  notch 
filter  in  OMNI/SERIES  B  is  placed  inside  the  AGC 
loop  to  eliminate  interfering  carriers  and  CW  signals 
without  affecting  received  signals.  Attenuation  is  more 
than  8  "S"  units  (over  SO  db)  for  any  frequency 
between  0.2  kHz  and  3  5  kHz, 

OMNI/SERiES  B  RETAINS  ALL  THE 
FEATURES  THAT  MADE  IT  FAMOUS, 

All  solid-state;  160-10  meters  plus  convert! bfe  10 
MH2  and  AUX  band  positions;  Broadband  design  for 
band   changing   without   tuneup,    without   danger; 


4        S       f 

OMNUSER'^     -^  *  -  RESPONSES 

WITH  :i  i^NuARD  AND 

OPTIONAL  FILTERS. 


Hto  Q  g  e 

Y   w  ia  t^ 


NOTCH  FILTER  PERFORMANCE 
ADJUSTED  TO  1  kHz  POINT 

||B||TeM-TEC  ,111^, 

P(PaRT:f715  LINCOLN  AVI,,  CHfCA^O,  ILL-  f^*^ 


QM^ce  of  readouts  —OMNI- A  for  analog  dial  or 
OMNID  for  digl^  tfial;  Bulh-fn  VOX  and  PTT 
iadkCfes;  Selectable  Break-In.  mstant  or  delayed 
receiver  muting;  Dual-Range  Receiver  OSset  Tun- 
ing, :xS  kHz  m  ±0.5  kHz;  Wide  Overload 
Capabilities^  dyriamic  range  t3/pically  exceeds  90  dB 
and  a  PIN  diode  switched  IB  dB  attenuator  Is  also 
included;  Phone  Patch  lotef^ce  Jacks:  Adjustable 
ALC;  Adjustable  Si det one;  Exceptional  Sen^ttlvlty: 
200  Watts  input  to  final  with  iuB  wananiy  on  final 
transistofs  for  first  year.  pn>rate  for  5  years;  100% 
Duty  Cycle  for  RTTY  SSTV  or  suslaincd  hard  usage; 
12  VDC  Circuitry  for  mobile  use,  external  supplies 
(or  117/220  VAC  operation;  Front  Panel  Micr<H 
phone  and  Key  Jacks;  Buih-in  25  kHz  Calibrator  in 
analog  dial  model;  ZcrcnBeat  Switch;  SVSWR 
Meter:  Dual  Speakers;  Plug- In  Circuit  Boardit; 
Functional  Styling,  black  textured  vinyl  over 
aiuminum  '^damshell'''  case,  complementary  nonre- 
flective  warm  dark  metal  front  panel:  Complete 
Shielding;  Easier-to^use  size:  5*411  x  14y4''w  JC 
14'^d;  Full  Options;  Model  645  Keyer  $85:  Model 
243  Remote  VFO  $139;  Mcdel  252MO  matching  AC 
power  supply  $139;  Model  248  Noise  Blanker  $49: 
Model  217  500  Hz  8-pole  Crystal  Udder  CW  FUter 
$55;  Model  218  1,8  kfe  8^pole  Crystal  Udder  SSB 
Filter  $55; 

OMNI  owners  note:  Your  OMNI  can  be  converted  to 

a  SERIES  B  model  at  the  factory  for  just  $50  (plus  $5 
for  packing  and  shipping).  The  notch  filter  replaces 
your  present  squelch  control  and  provision  is  made 
for  the  tu«>  additional  optional  filters;  a  partial  pand 
with  new  nomenclature  is  provided.  Contact  us  for 
details. 

Model  545  Series  8  OMNT^A  $949 
Model  546  Series  B  OMNI^D  $1119 

Experience  the  uncrowded  world  of  OMNI/ 
SERIES  B.  See  your  TEN^TEC  dealer  or  write  for  full 
details. 
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cutting  the  hole  for  the  box 
in  the  wall.  Drop  a  weight 
on  the  end  of  a  string  into 
the  hole  and  play  it  out  un- 
til the  string  goes  slack. 
Mark  the  string  at  that 
point,  remove  it  from  the 
hole,  and  measure  from  the 
mark  to  the  bottom  of  the 
weight.  If  the  measure- 
ment  is  the  same  as  the 
measurement  from  the 
floor  to  the  top  of  the  wall, 
plus  or  minus  one  or  two 
inches,    then    you    are    in 


business.  If  the  measure- 
ment is  shorter  by  two  or 
three  feet,  it  is  obvious  that 
there  is  an  obstruction  of 
some  sort  in  the  wall  at  the 
location  you  have  chosen, 
and  you  must  move  left  or 
right  several  inches  and  try 
again,  drilling  another  ver- 
tical hole  from  the  attic  in- 
to the  inside  of  the  wall. 

When  you  have  found  a 
location  that  will  allow  the 
coax  to  be  fed  from  the  at- 
tic down  the  inside  of  the 


wall,  cut  the  opening  m  the 
wall  at  the  proper  height 
for  the  electrical  box  Feed 
the  coax  through  the  cut- 
out at  the  back  or  top  of 
the  electrical  box  as  far  as 
necessary  and  tighten  the 
clamp  to  secure  the  coax 
The  box  now  can  be  mount- 
ed in  the  wall.  If  only  one 
or  two  coax  cables  are 
used,  a  blank  plate  can  be 
fitted  with  the  appropriate 
number  of  SO-239  connec- 
tors and  mounted  to  the 


box  to  make  a  neat  and 
XYL-approved  installation. 
My  installation  consists 
of  a  bundle  of  8  cables,  and 
I  used  a  double-width  wall 
box  without  a  cover  A 
desk  and  radio  rack  are  in 
front  of  the  box  where  it  is 
installed,  so  I  did  not 
bother  with  using  a  cover. 
When  we  move.  I  will 
cover  the  empty  box  with  a 
double-width  blank  cover, 
and  the  hole  in  the  wall  will 
be  neatly  concealed. ■ 


There*5  a  new.  eighth  OSCAR  satellite  in  orbit,  and  the  AMSAT  team  helped  put  It  therel 

Your  help  is  needed  for  future  satellites.  Join  AMSAT  and  support  the  new,  ad- 
vanced Phase  III  series  of  OSCARs.  engineered  to  provide  communications  over 
transcontinental  distances  for  hours  at  a  time. 

Send  $10  membership  dues  to  AMSAT.  P,0,  Box  27.  Washington.  D.C. 
20044.  Life  membership  is  available  for  a  tax-deductible  donation  of  $  100 
or  more,  payable  in  quarterly  installments  if  you  wish. 

Phase  III  satellite  solar  cells  may  be  sponsored  for  $10  each,  and 
well  send  you  a  certificate  specifying  the  cells  you  are  sponsoring. 

For  a  tax-deductible  contribution  of  $1 .000  or  more,  we'll 
even  inscribe  your  name  on  a  plaque  to  be  placed  in  orbit 
aboard  the  Phase  111  spacecraft  for  posterity,  and  we'll  send 
you  a  replica  honoring  your  contribution. 

Dues  and  contributions  may  be  charged  to  VISA  or 

Master  Charge    Phone  us  at  (202)  488-8649. 


for  the  famous  HAM-KEYand  KEYER! 


Model  HK.3M 


With  anil  Up  bracket  even  a  heavy- 
handed  key  pounder  cannot  tip,  AH  the 
features  of  the  HK-3. 

•  Deluxe  straight  key 

•  Heavy  base  —  no  need  to  attach  to  desk 

•  Navy  type  knob 

CC-3  shiekted  c^)«e  w/pkig  for  HK-3M  $3.95 


'IM  irade  rnark 


Model  HK-1 

•  Dual-tever  squeeze    $  ^%  CkS  5 
paddle  ^9 

rr-1  sNeided  cable 

,s  DiuQ  for  HK  1        S4,49 


Model  HK-2 


KeyeP 


HK  '  (ess  base 
rjo^alKjn  in  awn 

$1995 


Model 

HK-5A 

Electronic 
Keyer 


•  N>>^  Cabioei  Colored  Keyed  to 

maicfy  'nosi  rnodem  radio  equipment 

•  Iambic  Circuit  fo«  squeeze  Keying 

•  S<*lf  cornpioring  dots  and  dashes 

•  CLiMisS044IC        ^^^#%QC 
Keyet  Ctrip  ^^jJJ*'*' 


New/ 

Model  AT«B 

Anti-np 
Bracket 

CofMflBrtS  any  HK-3 
I0HK3M 

$299 

Prepatd 


Model  HK-4 

•Combination  o(  HK  i   and 
HK-3 


$4495 


CC-1^  shiekled  cable 
w/ptogs  for  HK  4        $7.95 


Order  today  direct  or  from  your  favorite  dealer     *     Add  $2.00  shipping  &  handling  per  unit  (USA)  Same  day  shipment 


JUST  DIAL 

8340  OLIVL  BLVD 

po  BOX  ?e?7i 


1-800-325-3636 
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Heathkif  service  is  at  the  other  end 
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(616)  982-3296 
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Heathkit  Service  Techs  know  their  stuff  and 
you  can  count  on  them  for  answers  on  any 
Heathkit  HAM  gear.  Most  problems  can  be 
solved  right  over  the  phone-  Those  that  re- 
quire hands-on  service  can  be  brought  to 
one  of  the  55  Heathkit  Electronic  Centers 
throughout  the  U.S,  or  sent  in  to  the  Heath- 
kit factory.  Either  way^  you1l  find  reliable^ 
experienced  people  who  know  what  they're 
doing.  And  that's  a  very  good  reason  to  con- 


sider Heathkit  when  you're  considering 
amateur  radio  gear. 

free  catalog 

For  all  the  newest  in  Heathkit  Amateur 
Radio,  send  for  the  latest,  free  Heathkit 
Catalog.  It's  loaded  with  nearly  400  exciting 
kits  for  your  home,  work  or  pleasure.  Send 
for  yours  today  or  pick  one  up  at  your 
Heathkit  Electronic  Center. 


Heathkit 


Heath  Company,  Dept.  122-590,  Benton  Harbor,  Ml  49022 

Heathkii  Products  are  also  sofd  at  Heathkit  ticclrgnic  Centers 
(Unfts  of  Schlumb^rger  Products  CorpJ in  major  cilies  ihroughout  the  U.S. 

See  your  white  pages. 
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Schlumberger 
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The  Satellite  TV  Primer 

thousands  watch  satellite  TV 
every  day  . . .  here's  how  they  do  it  and 

what  they  see 


Robert  B.  Cooper,  Jr.  WSKHT 
Rte.  5.  Boar  364 
Guthrie  OK  73044 


SOLM 


UPLINK  RATH 

"rsedB  LOSS 


UPLINK 

AirrEIMA 

STSTtM 


1 


ORIVEfl 
TRMtSMITTER 


VIDEO /AUDIO 

fiASEBAHD 
SOUBCES 


Amateurs  worldwide 
can  be  justifiably 
proud  of  amateur  achieve- 
ments  with   our   noncom- 
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Fig.  7.  How  the  geostationary  satellite  path  works.  Uplink 
transmitters  send  signals  to  appropriate  bird  in  5,9-  to 
6.4-CHz  range.  Within  the  satellite,  the  uplink  signals  are 
processed  and  downconverted  to  the  3.7'4.2-CHz  range. 
The  satellite  is  broadband  processing  until  the  final  (single 
channel/transponder)  output  stage  where  individual  trans- 
ponders have  their  own  S-Watt  peak  power  TWT  ampli- 
fiers. 


mercial  design,  construc- 
tion, and  operation  of 
space  repeater/relay  sta- 
tions. The  amateur  fraterni- 
ty's OSCAR-series  satel- 
lites, and,  more  recently, 
the  Russian  RS-series  satel- 
lites, have  shown  the  com- 
mercial space  communica- 
tions world  that  gold- 
plated  multi-million  dollar 
space  programs  are  not 
essential  to  the  establish- 
ment of  routine,  predict- 
able, space  communication 
programs. 

The  amateur's  appetite 
for  challenge  and  his  in- 
grained ability  to  achieve 
satisfactory  results  with 
equipment  fashioned  on 
the  kitchen  table  —  for  bud- 
gets measured  in  the  tens 
or  hundreds  of  dollars 
rather  than  in  the  mil- 
lions—has  been  a  trade- 
mark of  amateur  activities 
since  the  earliest  days  of 
transcontinental  communi- 
cations. In  a  nutshell, 
amateurs  have  proven 
again  and  again  through 
the  history  of  communica- 
tions development  on 
Earth  that  the  will  to  sue 
ceed  is  often  a  more 
powerful    tool    than    un- 


limited budgets  and  large 
teams  of  technicians  and 
engineers. 

And  history  has  a  way  of 
repeating  itself  Geosyn- 
chronous satellites  are  a 
case  in  point 

To  date,  mankind  has 
utilized  four  different 
types  of  satellites  to 
achieve  communications 
via  ''space  stations."  In  the 
amateur  world,  the  most 
familiar  satellite  is  the  low- 
orbit  constant ly-movmg 
(with  respect  to  a  point  on 
earth)  active  relay  station 
symbolized  by  OSCAR. 
OSCAR  follows  m  the  foot- 
steps of  TELSTAR  I  (a  com- 
mercial satellite  launched 
in  luly.  1962,  by  Bell  Labs) 
and  RELAY  I  (a  NASA- 
launched  low-orbit  satel- 
lite put  into  space  in  De- 
cember of  the  same  year). 
Low-orbit  satellites  are 
placed  into  a  launch  se- 
quence which  takes  the 
satellite  around  and 
around  the  earth  at  rel- 
atively low  altitudes  (typi- 
cally, within  a  couple  of 
hundred  miles  of  the 
Earth's  surface)  at  a  for- 
ward speed  which  allows 
them    to   circle   the   Earth 
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compfetely  in  several 
hours.  Because  the  Earth  is 
spinning  on  its  own  axis  at 
the  same  time  the  satelltte 
is  circlmg  the  Earth,  a  low- 
orbit  satellite  crosses  over 
different  regions  of  Earth 
with  each  "pass''— a  fact 
well  known  to  OSCAR 
buffs. 

Perhaps  the  next  most- 
commonlv  utilized  satel- 
lite Is  the  Earth's  moon,  a 
"satellite"  first  used  for 
cornmunicatioos  in  1946 
by  a  US  Army  communiea- 
tions  team,  with  equip- 
ment originally  conceived 
in  the  closing  years  of 
World  War  II.  Amateur  use 
of  this  particutar  satellite 
was  pioneered  in  1953 
when  moon  echoes  were 
first  successfully  received 
on  the  144-MH2  amateur 
band 

In  our  1979  world  of 
s  o  p  h  r  s  tic  a  ted  rocket- 
launched  active  satellites, 
one  may  have  some  diffK 
cutty  including  the  moon 
in  our  discussion  of  satel- 
lite communications,  but  it 
fits  the  mold  nonetheiess. 
In  fact,  the  use  of  a  passive 
relay  device  (the  moon  or 
similarly  passive  object) 
continued  to  spark  interest 
in  the  scientific  communi- 
ty up  through  1963.  In 
1957,  the  moon  was  first 
utilized  for  passive  relay  of 
two-way  voice  communica- 
tions In  August  of  1960,  a 
NASA-launched  balloon  sat- 
ellite some  30  meters  in  di- 
ameter achieved  a  1,600-km 
elevation  orbit,  producing 
the  first  satellite  relay  of 
both  telephone  and  tele- 
vision communications 
(ECHO  1).  Even  as  late  as 
Mav«  1963,  MIT  [in  coopera- 
tion with  NASA)  launched 
another  type  of  passive 
relay  satellite:  The  West 
Ford  Project  put  into  space 
approximately  400,000,000 
"dipoles''  (thin  strands  of 
reflective  material].  ECHO 
I  provided  NASA,  Bell 
Labs,  and  the  California  let 
Propulsion  Labs  with  the 
opportunity  to  test  1-  and 
2.5'GHz  FM  transmissions 


(telephone  and  television) 
by  directing  high-power 
transmitters  and  large 
parabolic  antennas  at  the 
mid-range  (height)  of  the 
elevated  passive  reflector  A 
measure  of  success  was 
achieved,  while  the  multK 
miltion-djpole  West  Ford 
Project  was  far  less  suc- 
cessful. 

Yet  a  third  form  of  satel^ 
lite  had  been  launched  in 
1957  by  the  Russians. 
SPUTNIK  I  was  a  low-orbit- 
ing satellite  with  its  ov^n 
self-contained  capsule 
message  on  board.  As  the 
satellite  circled  the  globe  it 
transmitted  the  Morse  mes- 
sage "Hi"  over  and  over. 
The  fact  that  it  had  been 
programmed  to  transmit  in 
International  Morse  code 
and  in  English  was  not  tost 
on  anxious  American 
defense  and  security  per- 
sorineL 

The  mold  created  by 
SPUTNIK  actually  con- 
tinued for  several  years. 
The  United  States  rushed  a 
satellite  into  low  orbit  in 
December.  1956 (SCORE,  a 
US  Air  Force  experimental 
satellite),  with  a  tape- 
recorded  Presidential  mes- 
sage on  board  — just  in 
time  for  the  holiday  sea- 
son. 

The  first  use  of  active 
electronics  on  board  a 
satellite  came  in  October, 
1960,  when  the  US  Army 
launched  COURIER  IB,  a 
satellite  that  achieved  a 
maximum  altitude  of  1,000 
km,  and  was  outfitted  with 
high-speed  magnetic  tape 
equipment,  COURIER  was 
capable  of  being  ground- 
loaded  with  voice  and 
other  communications  as  it 
passed  over  one  remote 
location,  storing  the  data, 
and  then  releasing  it  on 
command  from  a  second 
earthbound  terminal.  This 
was  hardly  real-time  com- 
munications, but  it  did  fill 
both  scientific  and  politi- 
cal needs  of  that  era* 

Another  type  of  low- 
orbit  "first"  also  happened 
back  in  1960    In  April  of 


Uplfnk  frequency  range 
Downlink  frequervcy  range 
Modulation 

Bandwidth  per  transponder 

Peak  deviation 

Top  of  video  baseband 

Aural  subcarrier  frequency 

Deviation  of  subcarrier 

Top  of  audio  baseband 

Ctianneilzalion 


Typical  (freej  space  loss 
Typlcar  EIRP 


5.9  to  6.4  GHz 

3.7  to  4.2  GHz 

FM    video   with   FM  subcarrier 
audio 

36  MHz* 
10.75  MHz* 
4.2  MH2J 

6.8  MHz  (6.2  MHz)** 
76  kHz 

15  kHz 

WESTAB,  ANIK,  vertical  on 
SATQOM  -40-MHz  wide,  each  Iti 
even  steps  wUh  transponder  t, 
3700  3740;  hortzonlal  on  SAT- 
COM  interleaved,  with  transpon- 
der 2  at  3720-3760. 
196dB 

37  dBW  WESTAR  on  bores ight; 
36  dBW  SATCOM  on  boreslght; 
36  dBW  AN  IK  on  boreslght,  IN- 
TELSAT, 22  dBW  global  beam.  26 
dBW  hemjspbericai  beam,  and 
29  dBW  spot  beam. 
WESTAH,  ANIK- linear  horizon^ 
tal:  SATCOM.  COMSTAR -linear, 
horizontal,  and  vertical: 
INTELSAT-circular  (either  sense). 


•Transponder  23  on  SATCOM  F2,  utilized  to  relay  television 
programming  to  Alaskan  Bush  Terminals,  uses  a  spilt-  (half-) 
transponder  format;  all  INTELSAT  transponders  carrying  video 
also  utiiize  a  spl*t-  (half  transponder  working)  format. 
■* Aural  subcarriers  for  INTELSAT  and  transponder  23  on  SAT- 
COM F2  may  not  be  on  the  same  transponder  as  the  video. 

Fig.  2.  Qeosiationaty  Satellite  System  Parameters.  With  the 
exception  of  some  Russian  RADUCA-series  geostationary 
satellites^  this  data  pertains  to  all  operating  satellites  in 
this  service  providing  television  relay. 


Polarization 


that  ye^r,  NASA  launched 
the  first  metedrological 
observation  satellite 
(TIROS  I)  at  a  700-km 
elevation.  This  weather  sat- 
eUite  operated  long 
enough  to  transmit  back  to 
Earth  more  than  22,000 
meteorological  pictures  in 
about  a  two-month  period. 
While  this  satellite  was 
general ty  capable  of  what 
would  today  be  called  low- 
resotytion  pictures,  it 
nonetheless  did  attract  the 
interest  of  the  general  pub- 
lic when  an  inventive  jour- 
nalist called  ft  "the  world's 
first  spy  in  the  sky."  And 
that  message  was  hardly 
lost  on  defense  and  securi- 
ty planners  worldwide. 

During  most  of  the  late 
50s  and  early  60s,  com- 
munication via  satetlites 
was  done  in  the  lower  VHF 
range  or  even  the  HF  range. 
SPUTNIK    I    beat    against 


WWV's  20-MH2  assign- 
ment, SCORE  sent  a  Presi- 
dential greeting  via  VHF, 
and  TIROS  transmitted 
cloud-cover  and  landmass 
black-and-white  pictures 
via  a  frequency  range  just 
below  our  amateur  two- 
meter  band.  All  of  this  was 
destined  to  change  when 
our  fourth  type  of  satellite 
was  first  launched  in  July, 
1963.  The  magic  word  was 
"geostationary/' 

Our  OSCAR  artd  other 
low-orbit  satellites  provide 
a  useful  communications 
relay  largely  because  they 
are  predictable.  Once  the 
parameters  of  the  launch 
are  known  (i.e.,  the  intend- 
ed altitude  and  inclination. 
or  angle  of  trajectory},  tele- 
metering from  the  ''bird" 
allows  ground  control  sta* 
tions  associated  with  the 
launch  to  calculate  with  a 
high   degree   of   precision 


i2% 


the    period    of    rotation 

about  the  Earth  and  the 
precise  overfly  route  of  the 
satellite  Given  this  data,  it 
is  no  big  trick  to  have  the 
proper  ground  station 
equipment  in  operation 
and  the  satellite-accessing 
antenna  pointed  at  that 
spot  on  the  horizon  where 
the  low-orbiting  satellite 
will  first  appear  as  it 
travels  around  the  Earth. 
However,  all  low-orbiting 
satellites  do  move,  and  the 
ground  stations  that  access 
data  from  or  transmit  data 
to  such  low-orbiting  satel- 
lites must  be  capable  of 
tracking  the  satellite  as  it 
passes  from  the  access  ho- 
rizon through  the  sky  and 
then  out  of  view  once 
again  over  the  opposite  ho- 
rizon It  is  a  little  bit  like 
having  a  totally-predict- 
able ionosphere  at  work 
at  HF  — something  we  have 
never  achieved,  incidental- 

iv- 


Way  back  in  1945,  an 
"amateur"  with  both  an  in- 
ventive mind  and  an  amaz- 
ing understanding  of  geo- 
physics prescribed  a  solu- 
tion to  this  low-orbit  prob- 
lem—long before  low- 
orbit  satellites  were  even 
dreamed  of  His  name  was 
Arthur  C  Clarke,  and  in 
Wireless  World  m  1945 
Clarke  postulated  that  if 
man  could  launch  a 
"microwave  repeater  sta- 
tion" into  a  precise  orbit 
position  some  22,300  miles 
above  the  equator,  the  for- 
ward speed  of  the  satellite 
would  exactly  match  the 
rotational  speed  of  the 
Earth  on  its  own  axis. 
Clarke  demonstrated,  on 
paper,  that  such  a  satellite 
would  'appear  to  stand 
still"  to  an  observer  on 
Earth.  Clarke  saw  this  sta- 
tionary orbit  position  as  a 
key  to  achieving  instant 
worldwide  communica- 
tions on  command,   since 
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one  satellite  could 
approximately  40%  of  the 
Earth's  ground  surface 
area;  a  trio  of  such  satel- 
lites, properly  spaced 
around  the  Earth,  could  be 
interconnected  in  such  a 
way  that  a  ground  station 
could  communicate  with 
virtually  any  other  ground 
station  in  the  world 

Such  a  satellite  was  suc- 
cessfully placed  into  orbit 
in  luly  of  1963.  It  was 
called  SYNCOM  2,  and  it 
connected  nations  to- 
gether across  the  Atlantic 
from  an  altitude  of  35,900 
km.  It  had  a  forward  speed 
of  11,200  km  per  hour, 
matching  the  Earth's  rota- 
tion. With  a  capacity  of  50 
telephone  circuits  or  one 
television  channel.  SYN- 
COM was  the  first  man- 
built  machine  capable  of 
interconnecting  two  or 
more  continents  simulta- 
neously for  real-time 
television. 

Geostationary  satellites 
(or  geosynchronous,  as 
they  also  are  known),  are 
what  this  is  all  about  More 
precisely,  the  present  gen- 
erations of  geostationary 
satellites,  providing  real- 
time television  relay 
throughout  the  world  to- 
day, are  what  this  is  all 
about. 

International  vs.  Domestic 

The  present  generation's 
geostationary  birds  gener- 
ally fall  into  two  opera- 
tional categories,  Interna- 
tional and  Domestic.  Fig.  1 
summarizes  the  operation 
of  both  types. 

Satellites  intended  for 
international  relay  are 
known  as  INTELSAT  birds, 
and  they  are  operated  by 
an  international  consor- 
tium formed  initially  in 
1965,  with  the  launch  of 
EARLYBIRD  Although  on- 
ly three  (properly-selected) 
satellites  are  required  to 
provide  Earth-circling  com- 
munications, INTELSAT 
presently  operates  a  total 
of  12  such  satellites;  they 
are  identified  on  the  map 


in  Fig  3  There  are  three 
primary  regions,  or  ''park- 
ing areas,  "  for  the  IN- 
TELSAT satellites:  the  Pa- 
cific Ocean  area  (generally 
around  180  degrees  west  or 
over  the  equator  north  of 
the  Fiji  Islands),  the  Atlan- 
tic Ocean  area  (generally 
between  0  degrees  west 
and  35  degrees  west,  over 
the  equator  between  Afri- 
ca and  the  eastern  tip  of 
South  America),  and  the  In- 
dian Ocean  area  (generally 
near  300  degrees  west  60 
degrees  east,  over  the 
equator  north  of  the  Sey- 
chelles Islands).  At  least 
two  separate  satellites  are 
positioned  in  each  region, 
one  as  a  primary  or  opera- 
tional bird  and  the  other  as 
a  reserve  or  secondary 
bird  In  the  Atlantic  region 
and  the  Indian  Ocean 
region,  there  are  more  than 
two  INTELSAT  birds  parked, 
largely  because  of  the 
high  volume  of  commer- 
cial traffic  in  these  regions 
of  the  world. 

The  present  generation 
of  satellites  is  of  the  IV  (or 
4)  class  — which  simply 
means  there  were  other 
generations  ahead  of  them. 
These  satellites  are  capa- 
ble of  handling  20  or  so  si- 
multaneous television  chan- 
nels or  some  combination 
of  television  plus  tele- 
phone (voice)  or  data  chan- 
nels. They  all  operate  in 
the  3.7-  to  4.2-CHz  down- 
link (i.e.,  satellite-to- 
ground)  frequency  range,  a 
range  that  is  shared  in 
North  America  and  many 
other  portions  of  the  world 
by  terrestrial  point-to-point 
(telephone)  or  common- 
carrier  microwave.  They 
are  fed  input  signal  in  the 
5.9-  to  6.4-GH2  range  (the 
so-called  uplink  path)  from 
earth  bound  transmitters 
operating  typically  with  1 
to  3  kW  of  transmitting 
power  and  very  large  para- 
bolic  antennas  (40-1(X)  feet 
in  diameter)  with  gains  in 
the  55-65-dB  range.  All  of 
which  make  the  100-Watt 
erp  requirement  for  access 
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to  OSCAR  seem  tame. 

In  our  second  family  we 
have  "domestic  satellites/' 
those  intended  for  and  li- 
censed for  operation  with- 
in the  borders  of  a  sirigie 
nation.  Under  international 
agreements  reached  in 
1970  and  1971,  the  equato- 
rial satellite  "belt'  has 
been  broken  into  an 
"assignment  table"  where 
certain  locations  above  the 
equator  are  reserved  for 
INTELSAT-class  birds 
while  other  locations  are 
set  aside  for  operation  of 
domestic  or  non-lNTELSAT 
satellites.  These  locations 
are  specified  in  terms  of  the 
prime  meridian  (0  degrees, 
or   Creenwich),    and    the 


equatorial  region  {from  70 
degrees  west— roughly  due 

south  of  Boston  — to  135 
degrees  west— roughly  due 
south  of  Sitka.  Alaska)  are 
set  aside  for  satellite  park^ 
ing  of  birds  intended  to 
serve  North  America,  With- 
in that  arc  there  are  pres- 
ently 10  US  and  Canadian 
satellites  in  operation.  The 
arc  has  been  chosen  to  en- 
sure that  a  satellite  parked 
at  either  end  of  the  arc  can 
still  see  all  or  the  majorrty 
of  the  North  American 
landmass.  Remember,  just 
as  with  OSCAR,  the  reli- 
able coverage  of  such 
satellites  is  limited  to  those 
portions  of  the  Earth 
where  Mneof-sight  contact 
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Name 

IIV-F3 

I4V-F4 
NVF5 
I4V-F8 

l-iV-F1 
I4V^F2 
MV'F7 
l-IVA-Ft 
f^lVA'F2 
MVA-F4 
r*IVA-F3 
HVAF6 


Year 

Launchad 

1971 
1972 
1972 
1974 
1975 
1971 
1973 
1975 
1976 
1977 
1978 
1978 


JAPAN 
E  E 


Sarvlot 
Status 

Secondary 
Reserve 
Reserve 
Prrmary 

Primary 
Reserve 
Secondary 
Primary 
Reserve 
Reserve 
Primary 
Reserve 


K«yNo. 
l.iMtg.(-W» 

Kame 
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Launched 

Org.  Of 

Country 

Service 

Status 


11  12  13 

114  109104 

ANIK-A 

3  2  1 

76  '73  72 

TELESAT 

CANADA 

P  S  R 


14  15 

99  123.5 

WESTAR 

1  2 

74   74 
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UNtON 

S  P 


DOMESTIC  SATELLITES 

16  17  18  19  20 

135  119        128  95  116 
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ATT/ 
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21  22 

277  283 

PALAPA 

1  2 

*77  '76 

fNOO' 
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23  24  25 
280  325  275 

STATS  I  ON  A  R 
1  2  3 

75  76  76 

USSR 

DOMESTIC 
&  FOREIGN 


26  27 
311  11^ 

SYMPHONIE 
1     2 

74  75 

FRANCe 

W,  GERM. 

E  E 


Note:  P  indicates  prinrary  operating  satellite,  S— secondary,  R-  rescue,  and  E  -experimentaL 


frg,  3,  Ceostationary  satellites  and  their  locations.  Equatorial  parking  locations  of  INTELSAT  and  domestic  satellites 
providing  television  (plus  voice  and  data)  communications  circuits  are  shown.  Maritime  satellites  (which  do  not  provide 
video  services)  are  also  shown  because  of  high  interest  in  their  operation. 
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F/g.  4.  Russian  MOLNIYA 
satellites  have  been 
launched  in  an  unusual  in- 
clined orbit  resulting  in 
elliptical  orbits  with  a 
12-hour  period.  By  placing 
several  satellites  in  the 
same  ring,  or  train,  virtually 
full'time  service  is  main- 
tained because  of  the 
length  of  the  apogee  period 
(8  hours)  during  which 
satellites  appear  (almost)  to 
stand  still  to  the  ground 
receiving  terminal.  The 
system  also  provides  cover- 
age over  the  polar  region, 
something  not  possible 
with  equatorial-region 
geostationary  satellites 

can  be  achieved  between 
the  22,300-mile-high  satel- 
lite and  the  Earth  receive 
ternninal  installed  to  ac- 
cess its  signals 

Domestic   satellites   are 
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Fig.  6.  Typical  ''small  Earth  receive-terminal''  system  (private  or  low-grade  commercial) 
shows  how  the  various  component  parts  interrelate.  The  EIRP  level  present  in  a  location 
determines  the  requirements  for  minimum  size  (i.e.,  gain)  parabolic  antenna,  noise  figure 
of  LNA,  and  acceptable  receiver  i-f  bandwidth. 


fairly  new  in  the  satellite 
world.  While  more  than 
100  nations  of  the  world 
now  belong  to  INTELSAT 
and  participate  in  its  world- 
wide communications  sys- 
tem, none  of  the  member 
nations  directly  owns  the 
satellites;  they  are  owned 
and  operated  by  an  inter- 
national investment 
sortium  made  up  of 
private    investors 


con- 
both 
and 
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Fig.  5.  United  States  and  Canadian  3.7-  to  4.2-CHz  down- 
link-range geostationary  satellites  follow  fairly  closely  to 
internationally-recommended  4-5-degree  inter-satellite 
spacings  established  in  1970-71  by  the  United  Nations, 
Satellites  shown  are  only  those  operating  in  North- 
American  service  in  this  frequency  range.  Other  satellites 
operating  in  other  frequency  ranges  and  serving  North 
America  are  not  shown.  With  the  proposed  launch  of  RCA 
SATCOM  F3  this  fall  (scheduled  to  be  spotted  at  132 
degrees),  tests  will  be  conducted  to  determine  if  closer 
(3-degree)  spacing  is  feasible. 


government  agencies  es- 
tablished in  countries  such 
as  Nigeria  to  buy  into  the 
operation.  Having  bought 
in,  the  member  nations  are 
entitled  to  utilize  the  ser- 
vices of  INTELSAT  to  inter- 
connect their  national 
telephone  and  data  net- 
works to  the  worldwide 
communications  network, 
and  to  send  out  and  re- 
ceive television  program- 
ming via  INTELSAT  All  of 
this  is  done  on  a  very 
businesslike  basis,  with 
each  user  paying  a  use  fee 
for  the  actual  amount  of 
satellite  time  the  country 
makes  use  of.  The  domes- 
tic satellites  operate  on  a 
slightly  different  principle. 

In  Canada,  Russia,  and 
Indonesia,  the  respective 
governments  have  funded 
the  design,  purchase,  and 
launch  of  their  own  com- 
munication satellites.  Can- 
ada has  four  presently  in 
operation,  including  one 
launched  this  past  Decem- 
ber. Canada,  however, 
presently  has  only  three 
"orbit  spots"  assigned  to  it, 
and  one  of  the  four  will  be 
retired  shortly.  The  Cana- 
dian   domestic    satellites 


are  utilized  to  provide  tele- 
phone, data,  and  television 
communications  to  and 
from  the  less  densely  set- 
tled portions  of  Canada. 
This  means  that  they  are 
largely  intended  to  serve 
the  northern  areas  of  the 
US,  Canadian  border  prov- 
inces, plus  the  Northwest 
Territories  and  the  Yukon.  It 
is  worth  noting  that  with  an 
equatorial  orbit  position, 
the  horizon  cuts  off  at  the 
80th  degree  north  parallel; 
beyond  that  point,  the  bird 
cannot  be  "seen."  so.  in 
Canada's  case,  the  ANIK- 
series  satellites  do  not 
serve  every  nook  and  cran- 
ny of  the  country. 

Indonesia  has  a  parr  of 
satelhtes  purchased  from 
the  prime  supplier  of  satel- 
lites in  the  free  world, 
Hughes  Aircraft  Corpora- 
tion. Indonesia  was  author- 
ized to  launch  and  operate 
their  twin  birds  named 
PALAPA  I  and  II,  as  a 
means  of  providing  first- 
time  communications  (tele- 
phone, radio,  data,  and 
television)  to  the  thou- 
sands of  islands  which  make 
up  the  nation.  However, 
the  Indonesians  have  been 
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Photo  A.  ''NovostT or  Russian  news  broadcast  as  received 
on  an  early  model  C8AKQ  receive  system  with  an  B-foot 
parabolic  antenna.  At  the  time  this  photo  was  taken,  Birkill 
estimated  his  system  receiver  noise  figure  at  about  3M  dB 
(400  degrees  Ketvin).  He  is  within  the  19-dBW  contour 
from  STATSIONAR.  The  satellite  broadcasts  on  3M9  GHz, 
we//  within  the  worldwide  3.7-  to  4,2-GHz  downlink  range. 


experimenting  with  leasing 
satellite  channel  space  to 
other  nearby  nations,  and 
television  for  the  Philip- 
pines, Brunei,  and  other 
neighboring  countries  is 
relayed  via  PALAPA  birds 
on  a  regular  basis. 

Russia's  domestic  satel- 
lites don't  quite  fit  the 
mold  of  the  balance  of  the 
world.  The  Russians  first 
launched  a  domestic  satel- 
lite system  in  1965.  The 
fiist  Russian  satellite  was 
launched  prior  to  the  time 
the  Russians  had  the  capa- 
bititv  to  launch  a  heavy 
payload  t2,200  pounds)  in* 
to  a  geostationary  orbJL  So 
MOLNIYA  I  rLightning'1 
was  launched  into  an  in- 
clined, highly-elliptical  or- 
bit (see  Fig.  4),  This  is  a 
12-hDur  orbit  period  with 
an  apogee  such  that  for  ap- 
proximately 8  hours  per 
day  the  MOLNIYA  bird  ap- 
pears to  stand  almost  still 
with  reference  to  Earth.  By 
placing  three  satellites  in 
the  ring  the  Russians  thus 
achieved  many  of  the 
benefits  of  geostationary 
orbit  without  the  precise 
orbiting  equipment  or 
launch  power  required  for 
such  a  launch.  More  than 
40   such    satelltles    have 


been  launched  by  the  Rus- 
sians, and  one  of  the  ad- 
vantages of  this  approach 
is  that  there  is  coverage 
over  the  north  polar  re- 
gions, something  not  possi- 
ble with  equatorial  geosta- 
tionary satellites.  In  1975 
the  Russians  launched 
their  first  geostationary 
satellite  [STATSIONAR)  in 
the  now-classic  INTELSAT 
format,  in  the  STATSIO- 
NAR series  are  two  sep- 
arate types  of  satellites: 
RADUGA,  which  is  intend* 
ed  for  both  domestic  and 
interoationai  telephone, 
data,  and  television  relay, 
and  EKRAN,  which  is  a 
direct-to-the-home  UHF- 
region  broadcasting  satel- 
lite. EKRAN  operates  at  a 
much  lower  downlink  fre- 
quency than  other  tele- 
visfon*oriented  satellites;  a 
center  frequency  of  714 
MHz  (inside  the  US  UHF 
television  band,  or, 
roughly,  UHF  channel  54). 
The  onboard  transmitter 
and  antenna  system  create 
a  very  powerful  ground 
level  sEgnal,  such  that  sim- 
ple yagi  antennas  provide 
first-class  television  to 
Siberia  and  other  portions 
of  far  eastern  Russia.  Be^ 
cause  of  the   location  of 


Photo  B.  PTL  (transponder  2}  is  one  of  three  fuimme 
religious  channels  on  the  RCA  SATCOM  F1  satellite. 


this  sateiUte  (99  degrees 
east),  it  has  a  line-of-sight 
situation  to  portions  of 
western  Alaska  and  the 
Pacific,  including  Guam. 
Although  the  antenna  is 
supposed  to  be  ''bore- 
sighted"  on  the  UA9/UA(3 
region,  amateur  experi- 
menters as  far  east  and 
south  as  Rhodesia  report 
reception  from  this  power- 
ful UHF-region  tetevision 
satellite. 


The  US  Domestic  System 

By  now,  you  may  be  get- 
ting the  general  idea  that 
reception  of  geostationary 
satellites  by  amateur-con- 
structed terminals  offers  a 
certain  fascination  This 
may  be  the  understate- 
ment of  the  year! 

For  example,  how  would 
you  tike  to  have  access  (via 
satellite)  to  all  of  the 
following  in  your  own 
home? 

1)  Four  of  the  nation's 
top  independent  television 
stations,  such  as  Chicago's 
WCN,  San  Francisco/Oak- 
land's KTVU,  Atlanta's 
WTCG,  and  NYC's  WOR? 

2)  Five  separate  pay 
cable  services,  including 
HBO  (Home  Box  Office). 
SHOWTIME,  FANFARE, 
HTN  (Home  Theater  Net- 
work), and  Warner's  STAR 
CHANNEL? 


3)  Three  separate  full- 
time  family/religion  chan* 
nets  including  PTL,  CBN, 
and  Trinity  Broadcasting's 
KTBN? 

4)  A  13-hour  per  day 
Children's  Television  Net- 
work called  Nickelodeon, 
created  by  the  corporate 
family  at  Warner  Brothers? 

5)  Over  1,000  hours  per 
year  of  live  sporting  events 
from  Madison  Square  Car- 
den  in  New  York,  plus 
Notre  Dame  basketball, 
Penn  State  college  foot- 
ball, and  more? 

6)  A  twenty-four-hour- 
per-day  (!)  all-sports  chan- 
nel? 

7)  A  twenty-four-hour 
per  day  still-frame  video 
news  channel  with  accom- 
panying audio  from  United 

Press  International? 

Too  much  television  you 
say^  Well,  that's  but  the 
service  list  (early  in  1979, 
and  It  grows  monthly)  on 
but  a  single  domestic 
satellite  serving  North 
America.  There  are  a  total 
of  ten  such  satellites  with 
more  than  40  such  chan- 
nels now  in  operation  if 
you  sum  the  video  pro- 
grammed services  on  the 
satellites  serving  the  US 
and  Canada. 

The  United  States  has 
followed  a  unique  policy 
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COMING  UP 
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BIG  BAD  MAMA 
Pistol-packing  Angie 
Dickinson  on  a  cross 
country  crime  spree 


HERE  ON  HBO 


Photo  C  HBO  (Home  Box  Office]  is  perhaps  the  best 
known  of  the  pay-cable  services  on  satellite,  although  it  is 
only  one  of  five  presently  in  service.  Movies  run  8-13 
hours  per  day,  are  unedited,  and  run  without  interruptions 
(ie.,  no  commercials!). 


Photo  D.  Major  market  (i.e.,  big  cityl  nothnetwork  stations, 
carried  via  satellite  to  cable  firms  across  the  country,  pro- 
vide a  wide  choice  of  movies,  sporting  events,  and  syn- 
dicated programs  not  seen  on  local  televisions.  Chicago's 
WCN,  ''the  nation's  highest-rated  independent  station^'  [or 
so  they  sayl  is  presently  on  transponders  on  both  SATCOM' 
ft  and  WESTAR  //. 


orbit  today  represents  be^ 
tween  40  and  50  million 
dollars  invested.  Compare 
that  to  OSCAR! 

Following  this  oppor- 
tunity, RCA  has  launched 
two  such  domestic  satel- 
lites (a  third  is  scheduled  to 
be  placed  into  orbit  late  in 
1979),  Western  Union  has 
launched  three,  and  ATT/ 
GT&E  have  launched  three 


of  allowing  private  cor- 
porations to  mvest  from  20 
to  25  million  dollars  per 
satellite  (for  the  bird  itself), 
plus  allowing  these  private 
corporations  to  rent 
launching  services  from 
NASA,  in  the  hope  that  the 
firms  launching  such  satel- 
lites can  recoup  their 
investments  by  renting  out 
satellite  relay  services  to 
qualified  takers    A  bird  in 


Photo  E.  SIN,  or  (the)  Spanish  Internation  Network,  is  a  con- 
sortium of  US  television  stations  in  markets  such  as  Miami, 
San  Antonio,  Los  Angeles,  etc.,  which  have  banded  together 
to  bring  live  Mexico  City  (Spanish  language)  programming 
into  the  US  via  WESTAR  li  Bullfights,  soccer  matches,  and 
a  wide  variety  of  Spanish  soap  operas,  variety  shows,  and 
other  entertainment  fill  the  SIN  channel  approximately  12 
hours  per  day. 
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Photo  F.  Canada's  three  ANIK  III  television  channels  pro- 
vide excellent  diversion  from  US  programming,  since  more 
than  50%  of  Canadian  broadcasting  now  must  be 
Canadian-produced.  Weather  reports  for  far  northern 
Canada,  Canadian  coverage  of  US  politics,  and  their  own 
excellently  produced  documentary  programs  give  one  a 
broader  slant  on  life  than  does  US  television. 


Their  orbital  locations  are 
shown  in  Fig  5  Western 
Union  satellites  employ 
linear  (horizontal)  polariza- 
tion, and  they  squeeze  12 
separate  video  channels 
(known  as  transponders)  of 
capacity  into  the  3.700-  to 
4,200-MHz    downlink    as- 


signment RCA  and  the 
telephone  company  birds 
(known  as  COMSTAR)  em- 
ploy dual  polarization; 
they  run  one  set  of  trans- 
ponders in  vertical  uplink 
and  vertical  downlink  and 
a  separate  set  of  transpon- 
ders  in    horizontal    uplink 
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Table  1.  US/Canadian  Domestic  Satellite  Channel  Usage. 
Transponder  assignments  are  not  governed  or  made  by  the 
FCC  (or  DOC);  they  are  subject  to  the  engineering  require' 
ments  of  the  various  satellite  operators. 

SATCOM  F2  (US  domestic,  119  degrees  west) 


SATCOM  F1  {US  domestic,  135  degrees  west) 


Transponder 

4 
8 
10 
16 
18 
20 
22 
23 


Typ0  of  Video 

Contract  video,  sports,  and  news 

NBC  pre-network  feeds 

Contract  video,  sports,  and  news 

Contract  video,  sports,  and  news 

Contract  video,  sports,  and  news 

Contract  video,  sports,  and  news 

Contract  video,  sports,  and  news 

Alaskan  Busli  Terminal  Video,  half-transponder 

format 


WESTAR  1  (US  domestic,  99  degrees  west) 


Transponder 
1 
2 
6 
8 
9 
11 
12 


Type  of  Video 

Contract  video,  sports,  and  news  (networks) 
Contract  vfdeo,  sports,  and  news  (networks) 
Contract  video,  sports,  and  news  (networks) 
PBS  video  (primarily  eastern  time  zone) 
PBS  video  (primarily  central/mountain  zones) 
PBS  video  (primarily  pacitic  time  zone) 
Contract  and  PBS  video 


WESTAR  II  (US  domestic,  123.5  degrees  west) 


Transponder 

1 
4 
7 

12 


Type  of  Video 

WOR-TV,  New  York  City  (independent) 

WGN*TVj  Chicago  (independent) 

Spanish    Internationa!    Network   (SIN)   video, 

Mexico  City 

KTTVj  Los  Angeles  {iric|ependent) 


and  horizontal  downlink. 
And  they  get  away  with  this 
dual-polarization  fornnat 
inside  the  same  500 -MHz 
bandwidth.  By  today's 
technology,  this  is  just 
about  the  ultinnate  in  fre- 
quency conservation  since, 
in  fact,  two  separate  sets  of 
signals  manage  to  occupy 
the  same  spectrum  at  the 
same  tfme,  and  they  do  so 
without  interfering  with 
oner  another! 

Canada's  domestic  sys- 
tem (which  vvas  operation- 
al prior  to  the  first  US 
domestic  satellites)  fits  the 
same  operational  format 
as  the  Western  Union 
[WESTAR)  birds.  Th!^re  are 
three  of  the  Canadian 
ANIK  birds  with  assigned 
orbital  spots,  although  four 
have  been  launched.  A  re- 
cent (December,  1978J 
launch  of  ANIK-B  is  ulti- 
mately intended  to  be  a  re- 


placement for  one  of  the 
earlier  ANIK-A-series  birds. 
Although  the  Canadian  sys- 
tem is  run  differently  than 
the  US  system  (the  birds 
and  their  control  stations 
are  owned  jointly  by  a 
government  agency  and  by 
a  consortium  of  Canadian 
telephone  companies,  op- 
erating under  the  trade 
name  of  TELE  SAT),  it  has 
the  same  technical  opera- 
tional char  a c  te r  is  t  i  c  s  as 
the  US  systems  and  will  be 
described  jointly  with  the 
US  birds. 

There  are  possibly  three 
question^  that  might  pop 
into  your  mind  at  this 
point,  1)  Is  it  legal  to  set  up 
va  receiving  terminal  to  ac- 
cess any  or  all  of  these 
sateHites?  2)  How  much 
does  if  cost?  3)  Where  do  T 
get  the  equipment  or  infor* 
q^jati^n  rie jog^s^ry  Xo  build 
the  equip menti 

One  question  at  a  time. 


Transponder 
1 
2 
3 

6 
7 
B 

g 

10 

11 

12 
13 

16 

17 
18 
20 

21 
22 

24 


Type  of  Video 

KTVU,  San  Francisco  (independent) 
PTL— Praise  The  Lord  (religion) 
WGN,  Cinicago  (Independent) 
Star  channel  (ea^^trppast  and  ostrly  west -coast 
feed) 

WTCG,  Atlanta  (independent) 
ESP  {New  England  regional  sports) 
CBN — Christian   Broadcasting  Network  (reli- 
gion) 

Madison  Square  Garden  Events  (sports) 
Showtime  (west-coast  feed) 
Warner  Nickelodeon  Children's  Network 
Showtime  (east-coast  feed) 
KTBN— Trinity  Broadcasting  (Cororia  religious 
channel) 

Fanfare  (and  shared  feed  for  Holiday  inns  ql 
America) 

WOR,  New  York  (independent) 
Reuters  New  Service 

Modern  Motion  Picture  Services,  Penn  Stale 
Sports 

SPN  (movies,  sports) 
HBO  (v\/est'Coast  feed) 
HBO  FamHy  Channel  ("Take  Two^') 
HBO  (east-coast  feed) 


ANtK  III  (Canadian  domestic,  100  degrees  west) 


Transpftrtider 

4 
8 

10 

12 


Type  of  Video 

CBC  pre-network  feeds,  occasional  use 

CBC  French-language  television^  18  hours  per 

day 

CBC  English- language  televlsfon,  18  hours  per 

day 

CBC  English  television,  northern  TV  service,  18 

hours  per  day 


Is  it  legal?  Yes,  if  you 
follow  the  proper  guide- 
lines established  by  the 
FCC  or,  in  Canada,  by  the 
DOC.  Basically,  a  geosta- 
tionary satellite  is  nothing 
more  than  a  cohnm on-car- 
rier microwave  relay  sta- 
tion positioned  in  space  It 
is  a  broadband  repeater 
not  unlike  the  Bell  or  other 
microwave  relay  stations 
you  see  bundled  atop  near- 
by hilltops  or  tall  bL|ildinj|& 
in  your  area.  It  is  hot  a 
broadcasting  station,  like 
ybuf  local  television  sta- 
tion (although  each  is  as- 
signed call  letters  by  the 
FCC),  and  the  transmissions 
it  relays  are  either  privately 
^wned  or  privately  ;s:on- 
trolled,  This  rneans  simply 
that  under  Section  605  of 
th^  CommuTtlcations  Act, 

you  are  not  free  to  erect  a 
station  .  and  receive  the 
transmrssions  from  a  satel- 
lite unless   you    have   ob- 


taiot*^  the  permission  of 
the  owners  of  the  program- 
ming material  to  access 
that  materiatv  The^  distinc- 
tion here  is  that  a  satellite 
is  a  common-carrier  relay 
station  and  its  transmis- 
sions are  not  intended  for 
the  general  public.  They 
may  ultimately  be  seen  by 
the  general  public,  but  only 
after  your  local  broad- 
casting station(s)  or  cable 
TV  company  h^y^  con- 
tracted with  the  owner  of 
the  program  material  to 
broadcast  that  hiaterial. 
This  says,  quite  correctly, 
that  the  programming  ma- 
terial on  the  birds  is,  by  and 
large,  privately  owned 
while  it  is  going  through 
the  satellite,  and  until  you 
^'buy  a  ticket  of  admission" 
yoU^re  not  supposed  to  be 
enjoying  it  in  your  home. 

Thepe  are  thousands  of 
backyard  terminals  now  in 
operation    or    under    con- 
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Photo  C.  Six-foot  (left)  and  twenty-foot  satellite  antennas,  Thejix;-/ pot  Qoe  ispo0ioned 
oh  WtSTAR  !  while  the  20-foot  one  is  on  SATCOM  F1.  White  reflective  surface  is  essen- 
tial to  keep  the  sun's  rays  from  ''coofcmg''  feed  [and  etectronics  there). 


struction.  Very  few  of 
these  seem  concerned 
abcxulJ  the  legal  require- 
ment to  obtain  the  per- 
mission of  program  qwriers 
before  accessing  the  pro- 
grams. Obtaining  permis- 
sion, at  least  frohn  some  of 
the  program  suppliers,  is 
very  ^iniple,  however.  For 
example/the  company  that 
brings  Atlanta  WTCC  and 
San  Francisco  KTVU  up  to 
the  bird  (Southern  Satellite 
Systems^  will  grant  a  on^ 
yem  use^right  for  an  ahhlfal 
fee  of  $60  (per  station). 
The  religious  channels 
[PTL.  CBN,  and  KTBN) 
make  ^uch  written  grants 
without  a  fee.  (1  prepare  a 
weekly  program  entitled 
Mtel I it^  Magazine  which  iS; 
distributed  to  the  cable 
television  industry  on  one 
of  the  satellites,  and  we 
routinely  grant  permission 
to  access  our  program  for 
no  fee.)  Table  1  summa- 
rizes current  transponder 
ijfsage. 

Once  you  have  written 
permission  from  a  single 
program  supplier,  you  then 
are  able  to  complete  FCC 


form  503,  which  is  an  appli- 
cation for  an  experimental 
radio  receiving  station 
license  under  Part  25.  This 
one  year,  rene^w^fele  li- 
cense keeps  you  square 
with  the  FCC.  The  FCC  is 
cuff^ritly  studying  the 
possibility  that  satellite 
receiving  terminals  may 
not  really  need  to  be  li- 
censed after  all,  and  per- 
haps before  long,  much  of 
this  paperwork  will  be  a 
thing  of  the  past. 

How  Much? 

This  \$  a  tricky  question 
because  a  great  deal  of  the 
answer  depends  upon  your 
own  abilities,  or  the  com- 
bined abilities  of  several 
peppl.e  who  agree  to  work 
together  on  the  project. 
There  are  three  essential 
elements  to  a  TVRO  (Tele- 
vision Receive-Only)  termi- 
nal: the  antenna,  the  anten- 
na-mounted  signal  pre- 
amplifier (called  an  LNA, 
for  low- noise  amplifier), 
and  the  receiver  itself.  Fig. 
6  shows  the  various  parts 
of  a  (ypTcal  satellite  ter- 
minal. We'll  look  at  each 


of  these  shortly. 

When  the  first  satellite 
programs  for  use  by  the 
cable  television  industry 
appearecj  in  September, 
t975,  the  terminals  cost  in 
excess  of  $100,000  each,  in- 
stalled,  In  those  days,  the 
FCC  had  a  strange  rule  on 
the  books  which  made  it 
mandatory  that  a  receive 
terminal  utilize  a  receiving 
antenna  with  an  aperture 
(diameter)  of  at  least  9 
meters.  That  translates  to  a 
p  at  a  b  o  I  i  c  dish  a  nt  en  n  a: 
nearly  30  feet  across^ not 
something  you  would  put 
in  a  normal  backyard!  Prior 
to  the  cable  television  in- 
dustry's use  of  satellites  for 
programming  relay,  the  on- 
ly intensiy^  u^e  of  satel- 
lites was  in  the  INTELSAT 
area.  The  big  INTELSAT 
stations  routinely  cost 
several  mega-bucks  each, 
with  receive  antennas  in 
the  50-1 00-foot  class. 

In  December,  1976,  act- 
ing on  a  petition  that  I 
drew  up,  the  FCC  removed 
the  9-meter  restriction  and 
b^egan  routihelY  tG  permit 
receive  terminals  as  small 


as  4 J  mefers  froughly  15 
feet  in  diameter). 

As  a  result  of  this  change 
in  FCC  policy,  the  primary 
domestic  industry  utilizing 
satellites,  the  cable  firms, 
has  grown  at  an  extremely 
rapid  rate  and  is  attracting 
all  sorts  of  other  Industrial 
users  of  satellites.  Back  in 
December,  1976,  there 
were  but  three  channels  or 
transponders  in  use  for 
cable  programming  relay. 
By  late  spring,  1979,  that 
number  had  grown  to  20  on 
just  one  satellite,  with  an- 
other 4  to  6  on  other  satel- 
lites. The  number  Of  r.e^ 
ceive  terminals  installed 
by  cable  companies  in  op- 
eration in  late  1 976  was  75; 
now  it  is  pushing  1,200  ter- 
minals and  growing  at  § 
rate  of  nearly  100  per 
month. 

A  major  motel  chain 
[Holiday  Inns  of  America) 
fe:  currently  installing  the 
first  of  what  will  ultimately 
be  perhaps  750  terminals. 
These  motel  terminals  will 
be  plugged  intp  a  special 
K'l  8-hour  per  day  satellite 
channel  programmed  with 
movies  and  sporting  events 
available  only  at  the  af- 
filiated Holiday  Inns. 
Other  major  motel  and 
hotel  chains  are  expected 
to  follow  in  short  order.  At 
least  one  national  religious 
group  (Full  Gospel  Busi- 
nessmen International)  ini- 
tially will  install  around 
350  terminals,  which  will 
be  connected  to  local-ser- 
vice 100-Watt  UHF  trans- 
lators operating  in  the  UHF 
television  band.  Program- 
ming will  be  a  mixture  of 
the  existing  three  religious 
programmed  channels  on 
SATCOM  Ft  And  the  sur* 
face  Is  barely  dented. 

With  volume  production 
of  satellite  equipment  now 
starting,  the  prices,  not 
unexpectedly,  are  coming 
down.  Cable  firms  are  in- 
stalling sj  n  g  l^-c^  ce  i  y  e  r 
4.5-meter  terminals  for  ^'as 
little  as'^  $9,000  these 
days.  And  seveM  huffdrM 
well-heeled   individuals 
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have  spent  at  least  that 
much  money  to  have  their 
own  backyard  terminals. 

Now,  how  cheaply  can  it 
be  done?  Taylor  Howard 
W6HD  of  San  Andreas, 
California*  put  his  elec- 
trical engineering  skills  to 
work  on  the  project  at 
Stanford  University  where 
tie  is  a  professor.  He  ended 
up  scrounging  [in  the  best 
of  amateur  traditions]  a 
15-fool  reflector  surface 
and  an  azimuth-over-eleva- 
tion mount  from  a  surptus 
radar  installation.  Then  he 
worked  with  some  engi- 
neers at  Hewlett-Packard, 
and,  using  the  HP-6101- 
series  bipolar  transistors, 
he  buitt  a  Z.eto-S.O-dB  LNA 
(low-noise  amplifier)  to 
mount  at  the  feed  of  the 
antenna  Finally,  for  his 
receiver,  he  did  some  more 
scrounging  and  ended  up 
with  a  surplus  telephone 
company  microwave  com- 
munications receiver,  Tay 

figures  he  may  have  51,500 
invested  in  the  project,  and 
his  only  real  complaint  is 
that  his  neighbors  (when 
shown  the  pictures  from 
HBO  and  other  satellite 
programming  sources) 
usually  comment,  "Yes, 
that's  nice,  but  it's  not  any 
better  than  my  Sacramento 
reception."  People  just 
don't  have  much  apprecia- 
tion for  the  technofogy! 

The  quiet  and  steady 
development  of  backyard 
terminals  by  amateurs 
came  into  the  full  light  of 
day  this  past  October.  In 
the  October  21  st  edition  of 
TV  Guide,  I  had  a  short 
three*page  article  pub- 
lished which  revealed  just 
what  a  person  could  do  in 
his  own  backyard.  Thou- 
sands of  telephone  in- 
quiries and  tetters  later,  a 
relatively  clear  pattern  has 
evolved.  There  are  appar- 
ently three  types  of  enthu- 
siasts out  there. 

1)  Members  of  the  '7 
don't  care  what  it  costs'' 
group  have  socks  filled 
with  bucks  and  are  willing 
to  part  with  1 2.000  or  more 


Photo  H.  The  author  checks  the  elevation  angle  on  the  six-foot  sateilite  receive-terminal 
using  a  29-cent  protractor  The  back  of  the  dish  presents  a  right  angle  to  the  feed,  allowing 
use  of  a  simple  protractor  with  string  and  weight  to  check  the  elevation  angle. 


of  them  to  have  a  terminal 
installed  by  professionals. 
One  energetic  salesman 
for  a  major  satellite  termi- 
nal supplier  took  a  stack  of 
the  October  21st  TV 
Guides  with  him  to  Palm 
Springs  and  spent  a  weak- 
end  plying  the  country 
clubs.  When  he  returned 
to  his  office  the  following 
Monday  morning,  he  had 
ten  checks  in  his  pocket  for 
$40,000  each,  having  sold 
that  number  of  his  firm's 
super-deluxe  terminals 
simply  on  the  strength  of 
the  TV  Guide  article! 

2)  Most  people  fall  into 
the  '7  don't  have  any 
money  but  I'd  sure  like  one 
of  those  terminats"  crowd. 
Unfortunately,  most  of 
them  also  do  not  have  any 
background  which  would 
equip  them  to  sft  down  and 
assemble  or  construct  the 
terminal  on  their  own.  Per- 
haps by  1983,  or  so,  they 
will  be  able  to  walk  into 
their  neighborhood  Radio 
Shack  and  buy  such  a  ter- 
minal for  around  today's 
price  of  a  TRS-80  com- 
puter. For  now,   they  wi 


simply  have  to  sit  and 
drooL 

3)  And,  finally,  there  is 
the  group  that  you  prob- 
ably fall  into;  the  "/  dont 
have  much  money  but  I 
have  a  ham  radio  license 
and  a  background  which 
should  equip  me  to  do 
most  of  this  on  my  own'' 
set. 

Of  the  three  major 
elements  in  a  satellite 
receive  terminal,  the 
antenna  presents  the  best 
opportunity  for  individual 
effort.  Some  people  will  be 
fortunate  enough  to  locate 
surplus  or  used  dish  (para- 
bolic) antennas,  A  few  of 
these  may  even  come 
equipped  with  feeds  for 
the  4-GHz  range,  But  para- 
bolic  dishes  are  not  that 
common,  and  the  first 
wave  of  satellite  TV  enthu- 
siasts has  succeeded  in 
driving  up  the  prices  and 
Increasing  their  scarcity 
tenfold.  Here  are  some 
parameters  to  watch  out 
for 

1)The  minimum  dish 
diameter  for  most  areas  of 
the    United    States   is   ten 


feet.  If  you  will  look  at  Fig. 
7,  you  will  see  an  outline 
map  of  the  United  States 
and  Canada  with  a  set  of 
"Signal  contours."  For  this 
particular  satellite  {RCA 
F1),  if  you  are  located 
within  a  35-dBW  or  better 
contour,  you  can  expect 
reasonably  good  reception 
with  a  ten-foot  dish  In  the 
33-  and  34-dBW  contours, 
you  will  need  a  12^  to 
15-footer.  Well  come  back 
to  this. 

2]  The  dish  should  have  a 
design  f/d  (focal  length  to 
diameter  ratio]  in  the  .4  to 
.5  range.  Most  surplus  para- 
bolic surfaces  will  not  have 
a  feed  attached  and  you  will 
have  to  design  your  own 
(typscally  a  simple  horn 
antenna).  Your  feed  should 
illuminate  the  total  surface 
area  and  be  10-dB  down  at 
the  edges  of  the  dish  sur- 
face. To  simplify  the 
design  of  the  feed,  the 
focal  length  should  be  in 
the  range  suggested, 

3)  The  surface  area  need 
not  be  solid.  The  4<iH2 
range  is  in  the  cross-over 
region  where  grid-wire  or 
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Photo  1.  CBAKQ's  feed  has  two  stages  of  tow-noise  amplification  at  the  feed,  with  mixer, 
LO,  and  gain  stages  at  his  450'950''MHz  i-f  also  at  the  feed.  The  feed  is  a  hybrid-mode 
scalar  feed  (corrugated  horn)  home-designed  and  built,  allowing  him  to  receive  circular 
polarization  from  INTELSAT  and  Russian  STATSIONAR  satellites  as  well  as  linear-feed 
format  birds. 


tine-mesh  reflector  sur- 
faces  will  work,  but  at 
reduced  efficiency  Ideal- 
ly, you  will  hope  to  have 
55-58%  efficiency  from 
the  antenna  surface  and 
feed  combination  to  make 
the  system  operate  prop- 
erly 

You  probably  won't  find 
a  mount  for  the  antenna, 
but  if  you  do.  the  ideal 
mount  is  a  polar  mount  sys- 
tem Because  there  are  nu- 
merous satellites  in  the 
sky.  it  is  very  handy  to  be 
able  to  install  the  antenna 
on  a  north-south  (correct- 
ed) line  and  leave  the  ele- 
vation adjustment  (i.e.,  up 
an  down  movement  of  the 
dish]  alone,  moving  from 
bird  to  bird  by  swinging  the 
antenna  left  or  right 
(azimuth).  This  is  what  a 
polar  mount  does  The  al- 
ternative to  this  is  either  an 
az-el  (azimuth-over-eleva- 
tion) mount  or  a  fixed 
mount  Photo  H  shows  an 
experimental  six-foot  an- 
tenna on  a  4.5"  fold-over 
pipe  mount.  The  antenna  is 


a  terrestrial-style  parabolic 
with  a  side-of-tower 
mounting  kit  which  I  have 
modified  to  allow  manual 
elevation  adjustment  (a 
long  support  bolt  that 
threads  in  and  out  to 
change  the  pitch,  or  eleva- 
tion angle,  of  the  dish). 
Azimuth  adjustment  is  by 
the  "armstrong"  rotator 
method:  You  loosen  some 
nuts  and  swing  the  antenna 
on  the  fixed  pipe  mount.  A 
heavy  prop-pitch  motor 
could  be  rigged  up  to 
rotate  the  whole  pipe  just 
as  well. 

Another  approach  is 
simply  to  build  the  frame- 
work yourself  and  surface 
it  with  thin  aluminum  or 
galvanized  steel  sheet. 
One  source^  provides  both 
plans  and  antenna  kits  for 
a  16-foot  reflector  surface, 
polar  mount,  and  feed 

The  antenna  is  the  eas- 
iest place  to  make  up  sys- 
tem gain  so  that  you  can  af- 
ford the  luxury  of  less- 
sophisticated  electronics. 
There  is  a  very  real  trade- 


off possible  between  the 
noise  figure  (or  noise  tem- 
perature, as  it  is  specified 
in  these  circles)  of  the  LNA 
and  the  antenna  gain.  The 
satellite-to-Earth  path  is  a 
long  one  with  space  losses 
in  the  196-dB  region.  How- 
ever, the  long-term  path 
loss  varies  less  than  Vi  of 
one  dB,  so  a  receive-system 
designer  can  spend  most  of 
his  time  worrying  about 
things  like  achieving  an  ad- 
ditional 1  or  2  dB  of  anten- 
na gam,  or  lowering  the 
LNA  noise  temperature  by 
another  0.5  dB,  with  the  ex- 
pectation that  such  efforts 
will  produce  noticeable 
differences  in  his  system. 

The  parameters  of  the 
system  are  shown  in  Fig.  2. 
It  is  an  FM/FM  system  with 
36-MHz-wide  channels.  Be- 
cause it  is  FM  video  (and 
not  AM  video,  as  regular 
TV  is)  the  system  designer 
has  the  ability  to  take  ad- 
vantage of  things  such  as 
the  FM  improvement  fac- 
tor and  the  "threshold"  of 
noise.  Getting  the  receive 


signal  above  the  threshold 
is  the  key  to  high-quality 
reception,  and  slipping 
even  half  a  dB  below  the 
threshold  makes  a  big  dif* 
ference  in  the  quality  of 
the  picture  you  see  For 
this  reason,  satellite  ter 
minal  designers  spend  an 
inordinate  amount  of  time 
looking  for  half-dB  im- 
provements, knowing  that 
when  they  "make  thresh- 
old" they  are  suddenly 
(and  often  dramatically,  in 
terms  of  picture  quality) 
"home  free."  The  trade-off 
between  LNA  noise  figure 
and  antenna  gain  is  sum- 
marized in  Fig  8 

All  of  this  is  another  way 
of  saying  that,  given  an  op- 
tion, it  is  far  better  to  build 
the  antenna  to  achieve  an 
extra  couple  of  dB  of  raw 
signal  gain  than  to  assume 
that  you  can  make  up  the 
difference  (say  between  a 
10-foot  and  a  16-foot  an- 
tenna) with  better  quality 
electronics.  This  brings  us 
to  the  electronics. 

In  the  commercial  area, 
virtually  all  LNAs  are  de- 
signed around  mysterious 
little  state-of-the-art  de- 
vices called  CaAs  FET  tran- 
sistors. CaAs  is  short  for 
gallium  arsenide,  a  doping 
agent  utilized  in  the  manu- 
facture of  these  very  low 
noise,  moderately  high- 
gain  transistors.  Prior  to 
GaAs  FETs,  if  you  wanted 
low-noise  front  ends  at  4 
GHz,  you  had  to  invest  in 
parametric  amplifiers  priced 
upward  from  $20,000  each 
With  the  advent  of  GaAs 
FETs,  the  cost  of  low-noise 
amplifiers  "came  down"  to 
around  $5,000  each  for  2.5- 
dS-type  noise  figures  at  4 
GHz.  More  recently,  4-CH2 
preamplifiers  have  stabi- 
lized in  the  1.5-dB  noise- 
figure  region  at  around 
$1,200  each. 

Because  of  the  very  high 
losses  in  even  7/8-inch 
Heliax-type  cable  at  4  GHz 
(in  the  3-dB  region  per  100 
feet)  and  the  extremely 
small  signal  margins 
(above    the    magic    FM 
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threshold),    the    LNA    Is 
mounted    directly    at    the 
feed  of  the  antenna.  Some 
experimental    terminal 
designers,  notably  H.  Paul 
Shuch    N6TX,    recommend 
that  the  LNA  and  the  first 
downconversion  stage  (to  a 
high    i-f    in    the   r2-GHz 
region)  be  located  at  the 
antenna    feed.^    A    simriar 
approach  has  been  in  use 
for    two    years    by    Steve 
Birkill  C8AKQ,  the  world's 
foremost   amateur   experi- 
rh enter   in    the    satellite 
field.  Ultimately,  it  is  likely 
that  many  home  terminals 
will  be  constructed  in  this 
fashion,  but  that  is  not  fod- 
der for  this  discuss ipo.  If 
the    LNAs    in    use    by    the 
commercial  folks  are  out 
0lf  y%>ut"iiyi^ic?e  lei^g^     there 
is    an    alternate   approach 
which  hundreds  of  home 
terminals  utilize. 

Hewlett-Packard  has  an 
Applications    Note    (#967) 
which  describeii  a  single- 
stage  amplifter  producing 
around  10.5   to  11    dB  of 
gain   in  the  2.6-  to  2.8-dB 
noise  figure  region.  By  us- 
ing two  of  their  HXTR'6101 
bipolar  transistors,  the;  cir- 
cuit   in    the    Application 
Note,  and  the  board  lay 
there,    it    is    possible    to 
achieve    sufficient    low- 
nois^  sighal  gain  to  drive 
perhaps  50  feet  of  7/8-inch 
Heliax    cable.    To    en- 
s;ure  that  the  noise  figure  of 
the  HXTR-6101    LNA  dom- 
inates  thg  rjejatively  high 
noise  figure  of  the  receiver 
(typically   in  the  11-14-dB 
region)  it  may  be  hecessafy 
to  get  into  the  30-dB  gain 
range  with  the  LNA.  Com- 
mercial units  typically  of- 
fer 50  dB  of  gain  for  this 
reason— as  well  as  to  allow 
for  circuit  aging. 

This  brings  us  to  the 
receiver.  Cable  users  first 
began  buying  receivers 
when  they  sold  in  the 
$10,000  to  $12,000  range. 
More  recerrtiy,  a  rtlyriad  of 
commercial  receivers  has 
appeared  on  the  market  in- 
cluding both  tunable  fie,, 
covering  alt    of   the  tran- 


sponders) and  single-chan- 
nel   (crystal-oscillator-con- 

tf oiled)  models.  Even  with 
the  stiffer  competition  and 
the  market  base  broaden- 
mg,  satellite  TV  receivers 
remain  expensive;  the  iow- 
est-priced  tunable  units  are 
in  the  $3,000  region,  while 
the  single-channel  unit:§are 
around  $2,700,  This  is  too- 
high  for  most  people. 

The  ultimate  in  low-cost 
receivers  was  assembled 
by  a  South  Carolina  ama- 
teur, Robert  Coleman 
K4AWB.  Robert  has 
scrounged  ^urplys  equip- 
ment  and  assembled  a  ful- 
ly operational  home  termi- 
nal for  under  $500.  He  even 
designed  his  own  GaAs-FET 
LNA! 

Ahofher  approach  is  the 
latest  receiver  designed  by 
California's  Taylor  Howard, 
Starting  out  from  scratch, 
Tay  has  created  a  widely 
duplicated  recetver  that 
tunes  all  24  transponders, 
includes  a  bipolar  LNA  sys- 
tem, receives  all  of  the 
audio  subcarrrers,  and,  us- 
ing brand  new  parts  from 
commonly  available  parts 
sources,  can  be  copied  for 
under  $1,000  per  *'^radio/' 
Plans  for  both  the  Howard 
Terminal  and  Coleman 
[TDr2)  Conversion  terminal 
are  available. ^ 

Some  home-brew  ter- 
minal builders  have  taken 
advantage  of  one  possibili- 
ty by  scrounging  around 
for  a  Bell  microwave  TD-2 
fvideo)  retfeiver.  Recall 
that  (Bell)  terrestrial 
microwave  systems  occu- 
py the  same  3.7-  to  4.2- 
CHz  range  as  the  satellite 
downlink  signals.  With 
some  work,  these  receivers 
can  be  made  to  function  in 


*Most  US  and  Canadian 
domestic  satellites  transmit 
the  accompanying  audio  on  a 
6.8'MHz  FM  aural  subcarriafi 
However,  certain  of  the 
WESTAR  (Western  Union) 
users  prefer  to  utilize  a  6,2'M Hz 
FM  aurai  subcarrier.  Thus^  a 
receiving  system  for  *'all  possi- 
ble" signals  must  be  equipped 
for  either  sybcarrier  audio. 


this  service.  Other  than  sit- 
ting down  and  designing 
your  own  4-GHz-to-base- 
band  receiver,  there  are  two 
other  possibilities,  Micro- 
comm  (H,  Paul  Shuch 
N6TX)  has  a  series  of  mod- 


ules which,  when  com- 
bined, make  up  a  4-GHz  to 
70-MHz  t-f  system  in  two 
downconversion  steps. 
This  particular  system,  if 
you  elect  to  use  all  Micro- 
Gomm  modules,  includes  a 


iiftw        iWKV-    WW     -'iavfr 


IStVf 


-tSfH 


fSrfreOW  I    ^  .QW CT?*r3  1 1 1  jn|  L  f9\  A*fl  H  I L  rVi 


WH*TAfl  I 


Fig.  Z  This  EIRP  map  Illustrates  the  effect  of  carefully 
engineered  "sculptured  antenna  radiation  patterns'" on  the 
ground  teve/  sfgrta/s  from  a  satellite.  WESTAR  and  ANIK- 
series  satellites  have  a  single  pattern  for  all  12  channels, 
while  SA  TCOM  and  COMSTAR  satellites  have  four  diffef- 
ent  patterns  per  satellite  with  six  transponder  channels 
grouped  to  a  single  transmit  antenna  (four  such  antennas 
per  ^kdl  Signal  contours  are  /o4SW|ipfac/dei^-a5ove  one 
Wati)  nomenclature,  with  progressive  circles  in  '1-dBW 
steps. 

For  An  EIRP  Area  Of  36  dBW* 


Antenna 

Antenna 

LNA 

Video 

Diameter 

gain 

noise 

signal  to 

(60%  efficiency) 

figure 

noise  ratio 

6  foot 

36  dB 

1.0  dB 

48  dB 

(1  .a  meters) 

8  foot 

38  dB 

1.7  dS 

48  dB 

(2.4  meters) 

10  foot 

40  dB 

2,6  dB 

48  dB 

(3.0  meters) 

12  foot 

42  dB 

3.8  dB 

48  dB 

(3  J  meters) 

15  foot 

44  dB 

5.1  dB 

4edB 

(4.5  meters) 

20  foot 

46  dB 

6.6  dB 

48  dB 

(6.0  meters) 

3D  foot 

49  dB 

9,2  dB 

48  dB 

(9.2  meters) 

•These  numbers  assume  a  27-MHz  i-f  bandwidtfi, 
which  creates  an  improvement  over  a  full  36- MHz* 
wide  bandwidth  of  approximately  1.3  dB  without 

sacrlf  fcrng  baseband  video  picture  quality. 

Fig.  8.  Private  receive  terminal  parameters.  To  determine 
(with  95%  or  better  accufacy]  the  type  of  results  you  can 
expect  with  various  match-ups  in  antenna  size,  LNA  noise 
figure,  and  rece/yer  ^-f  bandwidths^  thes0  numbers  are 
useful.  Note  that  you  must  first  determine  tfre  EIRP  in  your 
larea  using  EIRP  maps  available  for  this  parpose^ 
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photo  I  Six-foot  antenna  pictures  from  WESTAR  /.  This 
picture  exhibits  noise  (known  in  the  trade  as  "sparklies"); 
LNA  in  use  when  the  picture  was  taken  was  a  I.S-dB  noise 
level  unit  about  0.5  dB  too  "h/gh"  for  noise-free  pictures. 


24-dB-gain  LNA  built 
around  the  HXTR-6101 
bipolar  transistors,  and 
when  this  is  considered, 
the  $1700  price  tag  for  the 
complete  set  of  modules 
(wired  and  tested)  may  be 
cost-effective  to  some  ter- 
minal builders.  For  in- 
dividuals interested  in  the 
Microcomm  approach,  an 
applications  note  is 
available.^ 

The  final  approach  at 
this  time  is  to  carefully 
study  how  the  existing 
commercial  receivers  are 
designed  and  select  the 
best  of  the  various  circuits 
to  suit  your  own  capabili- 
ties and  pocketbook.  A 
"Satellite  Study  Package" 
prepared  to  assist  people 
in  making  a  decision  on  the 
best  way  to  go  for  your  lo- 
cation is  available.^ 

The  Road  Ahead 

Having  piqued  your 
curiosity  regarding  satel- 
lite television  terminals 
just  a  tad,  some  practical 
suggestions  on  what  to  do 
next  might  be  in  order. 

There  are  only  two 
things  which  usually  create 
substantially  lower  equip- 
ment pricing  One  is  tech- 
nological breakthrough 
and  the  other  is  very  high 
volume  production.  Let's 
talk  about  both. 


Back  in  1971,  a  group  at 
Stanford  University  stud- 
ied the  Earth  terminal 
design  vs.  pricing  conflict. 
They  had  a  NASA  contract 
which  was  part  of  a  then- 
current  proposal  to  launch 
a  geostationary  satellite  to 
provide  television  recep- 
tion to  rural  areas  of 
Brazil.  The  group  came  to 
the  conclusion  (and  devel- 
oped the  hardware  to  sub- 
stantiate it)  that  with  the 
2.6-CHz  satellite  proposed, 
they  could  produce  seven- 
foot  parabolic  antennas 
with  feed,  LNA,  and 
receivers  for  well  under  a 
$2(X)  material  and  labor 
cost  per  terminal,  in 
1 00. 000- terminal  s-per- 
annum  quantities  Brazil 
never  bought  the  NASA 
proposed  package,  so  the 
proposal  more  or  less  died 

More  recently,  the 
Japanese  launched  an  ex- 
perimental satellite  called 
BSE.  This  one  operates  in 
the  12-CHz  range,  and  to 
support  the  program 
(which  is  providing  a  chan- 
nel of  color  television  to  all 
of  Japan  and  Okinawa),  the 
Japanese  electronics  in- 
dustry has  produced  a 
small  quantity  (around  200) 
of  experimental  terminals. 
The  Japanese  have  calcu- 
lated the  cost  of  the  ter- 
minals in  annualized  quan- 


tities of  10,000,  and  they 
come  to  the  conclusion 
that  they  could  be  built  for 
a  market  cost  of  under 
$300  each. 

So  why  do  our  terminals 
cost  so  much? 

Two  reasons,  and  they 
interrelate.  In  the  Stanford 
study  for  NASA,  a  relative- 
ly low  frequency  for  the 
downlink  was  assumed:  2.6 
GHz  If  you  are  rock-bound 
on  80  meters,  2,600  MHz 
may  seem  very  exotic  to 
you,  but  it  is  sufficiently 
low  in  the  microwave  spec- 
trum so  that  exotic  and  ex- 
pensive components  such 
as  GaAs  FETs  are  not  re- 
quired for  system  design. 
The  ability  to  use  a  $1.00 
transistor  in  the  front  end 
versus  having  to  use  a  $125 
(GaAs  FET)  transistor  is 
very  important  indeed! 

In  both  the  Stanford 
NASA  study  for  Brazil  and 
the  existing  Japanese  BSE 
experimental  bird  pro- 
gram, the  designers  pur- 
posefully built  a  con- 
siderable amount  of  trans- 
mitter power  into  the  bird 
itself —  a  subiect  we've  not 
discussed  up  to  this  point. 
With  the  exception  of  the 
new  ANIK-B  satellite,  the 
signals  that  wing  their  way 
through  around  196  dB  of 
space  loss  start  out  at  the 
5-Watt  peak-power  level 
This  output  level  (  +  7 
dBW)  plus  the  gain  of  the 
downlink  transmitting 
antennas  (28-29  dB  in  the 
center  of  the  pattern)  result 
in  the  EIRP  pattern  shown 
in  Fig.  7:  +36  dBW  in  the 
center  or  boresight  of  the 
antenna  pattern.  The 
Japanese  BSE  manages  to 
start  out  with  200  Watts  of 
transmitter  power,  and 
when  that  is  coupled  with 
its  transmit  antenna  gain, 
the  boresight  (center)  of 
the  EIRP  pattern  is  +55.5 
dBW.  That  makes  it  around 
20-dB  hotter  on  the  ground 
than  our  domestic  satel- 
lites (and  as  much  as 
33.5-dB  hotter  than 
CSAKQ's  INTELSAT  sig- 
nals which  he  receives  in 


Sheffield,  England!)  On 
the  surface,  that  translates 
to  far  simpler  receivers, 
even  when  you  add  in  the 
additional  "free-space 
loss"  that  occurs  at  12  GHz 
as  compared  to  the  4-GHz 
downlink  of  the  present  do- 
mestic birds. 

On  top  of  that,  you  must 
remember  that  for  a  given 
size  of  parabolic  reflector 
surface,  each  time  the  fre- 
quency is  doubted  the  gain 
goes  up  6  dB  On  the  re- 
ceive end  of  the  circuit,  if 
you  have  20  dB  more  signal 
at  the  antenna  (because  of 
the  more  powerful  satellite 
signal)  and  antenna  gain  is 
9  dB  higher  for  a  reflector 
surface  of  a  comparable 
size  than  the  same  reflec- 
tor would  be  at  4  GHz, 
some  things  can  give.  In 
the  BSE  experiment,  two 
things  "gave."  First,  they 
threw  out  the  LNA  and 
went  directly  into  special 
diode  mixers  with  noise  fig- 
ures in  the  7-dB  region. 
Then  the  BSE  engineers  re- 
duced the  size  of  the  re- 
ceive antenna  (reflector 
surface)  so  that  they  had 
just  enough  antenna  to 
provide  a  margin  for  sys- 
tem aging  and  some  addi- 
tional weather-effect  loss- 
es that  start  to  be  trouble- 
some in  this  frequency 
range  The  net  result  is  that 
Moot  (1  83  meter)  anten- 
nas, no  LNA.  and  relatively 
simple  single-channel  re- 
ceivers are  practical  with 
the  BSE  program.  With 
these  kmds  of  changes 
from  our  present  domestic 
satellite  system  param- 
eters, it  is  little  wonder  that 
the  Japanese  can  bring  the 
production  costs  down  to 
the  $300  range.  Perhaps  it 
is  a  wonder  that  it  is  so 
high! 

As  noted,  space  loss 
(from  the  bird  to  you)  in- 
creases with  frequency. 
While  antenna  gain  goes 
up,  LNA  technology  be- 
comes more  difficult  with 
an  increase  in  frequency 
and  that  translates  to  more 
expense.    Fortunately,    per- 
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haps,  there  is  no  need  for 

LNAs  at  that  frequency 
range.  The  receiver  design 
stays  about  the  same  in 
either  case,  being  more 
dependent  upon  frequency 
agility  than  input  fre- 
quency. 

Direct  broadcasting  sat- 
ellites are  spm^thing  of  a 
political  prbblem,  Regard- 
less of  who  owns  and  op- 
erates them  (i.e.,  govern- 
ment or  private  industry), 
there  are  many  opposing 
tprces  pulling  and  tugging 
at  the  prospect  of  their 
operating  in  the  United 
States,  This  leaves  us  cofri' 
ing  to  some  logical 
conclusions  about  the  next 
five  years  or  more  in  the 
world  of  North-American 
satellite  communications. 


What  You  Can  See 

Co  mmercialiy-con- 
structed  satellite  terminals 
for  the  present  4-G Hz  band 
[although  also  perhaps  for 
services  not  yet  dreamed 
of)  will  proliferate.  Battle 
lines  already  are  forming 
to  tighten  satellite-to-satel- 
lite spacings  in  the  orbit 
belt;  present  regutations  re- 
quire  4-  to  5-degree  spacmg 
between  birds  operating  on 
the  same  downlink  band. 
RCA  will  have  a  shot  at  a 
3-degree  spacing  late  this 
year,  and  if  that  works, 
there  will  be  room  for  per- 
haps six- additional!  saJtei" 
lites  serving  North  Amer- 
ica. Experience  has  proven 
that  with  4-degree  spacing, 
when  your  1 5-foot  or  larger 
antenna  is  pointed  ,^t  Qpe 
satellite,  the  interference 
from  adjacent  satellites 
cannot  be  detected  on  the 
television  screen,  ft  is 
there,  but  it  is  down  so  far 
in  amplitude  a^  not  to  be 
noticeable. 

The  American  appetite^ 
for  multiple  channels  of 
service  will  keep  our  future 
satellites  multi-channeled. 
Having  proven  that  24 
channels  can  be  crowded 
into  the  spectrum  space 
originally  allocated  to  12 
channels  through  the  use  of 


dtiial  polarization,  future 
satellites  will  follow  this 
format  Spectrum  use  (or 
maximum  use  of  the  spec- 
trum) is  a  very  important 
ingredient  fn  space  com- 
munications. 

However,  as  long  as  it 
takes  approximately  as 
much  solar  power  and  bat- 
tery reserve  to  operate  one 
200-Watt  single-channel 
satellite  (i,e,,  BSE)  as  it 
takes  to  operate  twenty- 
four  5'Watt  satellite  chan- 
nels, and  additional  solar 
power  comes  only  at  the 
expense  pf  larger  solar 
panels  which  come  at  the 
expense  of  larger  rocket  or 
Space  Shuttle  payloads,  it  is 
unlikely  that  short-term 
future  American  domestic 
satellites  will  go  up  in 
transmitter  power  much 
beyond  their  pres^^nt limits. 
The  recently  launched 
ANIK-B  has  twelve  chan- 
nels with  10-Watt  peak 
power  aboard  per  channel. 
which  results  in  Earth  ter- 
minal antenna  sizes  within 
the  boresight  decreasing 
by  the  same  3  dB  [or  LNA 
nofse  figures  going  up  ap- 
proximately 3  dB);  but  that 
IS  for  12,  not  24,  channels. 
For  the  Canadians,  having 
3  dB  more  signal  on  the 
ground  is  more  important 
to  their  space  communica- 
tions program  than  having 
another  12  channels  of 
transponders  ayatiUble. 
Unlike  the  Americans,  the 
Canadians  have  space 
spectrum  to  spare. 

All  of  which  suggests 
that  at  least  through  1985, 
it  is  unlikely  that  very 
many  of  the  domestic  sat- 
el  I  ite  communications 
channels  will  be  cpmirig 
downward  wFlh  very  much 
more  ground  level  signal 
than  we  now  have  avail' 
able.  Clearly,  if  advanceis 
are  to  be  made  in  reducing 
the  cost  of  the  Earth  ter- 
minals, it  will  have  to  be  as 
thjg  result  of  creative 
ground-station  engineer- 
ing.  Much  higher  sat- 
ellite" pfdwers  are  not  likely 
for  us   in   the  foreseeable 


Photo  /C.  Private  terminal  receiver  designed  initially  for 
Canadian  ''backwoods  terminals''  features  continuous 
tuning  dlai  tuning  meter  (with  afc  on  and  off  switchlaad 
selectable  aural  subcarriers.  Unit  {97-1024}  is  manuiaC' 
tured  by  Satco,  in  Lewis vi fie,  Texas. 


future.  And  that  says,  for 
alt  of  the  kitchen-table- 
building  am  ate u r s  o u  t 
there,  that  here  is  the  type 
of  frontier  which  fascinat- 
ed the  amateurs  of  the  20s 
and  early  30s,  The  chal- 
lenge Qf  thajjfls  is  in  spac;s 
communications- 

The  nitty-gritty  of  the 
challenge  has  been  out- 
lined for  you  here-  Now, 
get  out  your  tin  snips,  your 
micrometer,  and  your  mi- 
crowave diodes  and  go  to 
work,  Hiindreds  — no,  thou 
sands  — are  already  at  work 
on  this  project.  A  handful 
will  make  significant  con- 
tributions to  microwave 
state-of-the-art.  A  few  will 
become  wealthy  beyond 
their  wildest  dreams.  And 
everyone  will  become  a 
part  of  the  most  fascinat- 
ing tejeyisipn  program- 
ming ever  radiated  from  a 
transmitting  antenna  in  or 
out  of  this  planet  we  call 
Earth.  ■ 

References 

1.  A  16'foot  parabolic  antenna 
designed  specifically  tor  the 
private  experimental  terminal 
user  is  available  in  either  kit 
form  or  as  a  do^il-yourself  proj- 
ect from  a  comprehensive  set 
of  plans  from  Paraframe,  611 
Farmview  Road,  Park  Forest 
South  I L  60466, 

2.  An  8-page  application  note 


(#3),  describing  satellite  TV  ter- 
minal receive-system  design 
parameters  utilizing  pre-wfred 
and  tested  modules,  is  avail- 
able for  $1,00  plus  an  SASE 
from  Micfocomm,  14908  Sandy 
Lane,  San  Jose  CA  95124. 

3,  The  Howard  Terminat  Man- 
Wf,  describfng  complete  con- 
struction of  a  state-of-the-art 
TVRO  receiving  system  with 
LNA,  and  a  24-channel  tunable 
receiver,  is  available;  it  In- 
cludes complete  schematics, 
board  layouts  where  required, 
and  part  sourcing.  The  Cofe- 
man  TO -2  Con  vers  iorj  Manual 
describes  conversion  of  sur- 
plus equipment  to  TVRO  recep- 
tion service,  plus  details  of  the 
layout  and  construction  of 
state-of-the-art  GaAs-FET  low- 
noise  amplifiers  for  3.7  to  4.2 
GHz.  Each  manual  is  $30  alone^ 
or  both  together  are  S50,  from 
Satellite  Television  Technofogyt: 
PO  Box  G,  Arcadia  OK  73007; 
(405)  396-2574. 

4.  A  foundation  in  the  world  of 
geostationary  (TV  retay'mg)  satr 
el  lites  can  be  acquired  through 
the  ^'Satellite  Study  PackaQe/* 
Included  is  a  72-page  booklet^ 
describing  the  full  satellite  TV 
system,  programming  sources, 
typical  system  layout,  and 
many  references.  Also  included 
Is  a  22  X  35  four-color,  two-sided 
**Satellite  Wallchart''  which  de- 
tails the  operation  of  more  than 
30  geostationary  satellites. The 
price  is  $13  US  ($16  Canada) 
from  Satellite  Television  Tech- 
rfoiogy,  PO  Box  G,  Arcadia  OK 
73007. 
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A  Three-Digit  Timer 


for  TTL  Illiterates 

c'mon,  tube  fans,  give  it  a  try 


S 


Ken  Henry  K3  VTQ 

Hopewell  PA  16650 

ince  the  publication  of 
my    article    on    the 


10-minute  ID  timer  in  the 
May.  1977,  issue  of  73,  I 
have  had  some  requests  for 
a  three-digit  timer,  as  well 
as  some  embarrassing 
feedback  because  I  ne- 
glected to  show  the  power 


connections  for  the  7448 
and  7400  ICs.  (7448  IC  pin 
16  goes  to  +5  volts, 
7400  IC  pin  7  goes  to 
ground,  and  pin  14  goes  to 
+  5  volts.) 
A    three-digit    timer    re- 


I  PULSe  Ptft  SECOND 
to   OECtMAL  POINT 
PIN  MO    7  ON   REOOUT 


I/4W 


SCG    PiH 


9  IN  COMMON 
CATHODC 

RADIO  SHACK 


Fig,  1.  The  area  which  has  to  be  changed  ties  within  the  dotted  line. 


quires  only  two  more  LED 
readouts,  two  more  7448 
ICs,  16  more  220-Ohm  re- 
sistors, and  one  7400  IC. 
The  counters  are  already 
there,  but  need  to  be  con- 
nected in  another  fashion. 

Fig.  1  shows  the  area 
within  the  dotted  line  that 
has  to  be  changed.  The 
blinking  decimal  line  is  not 
used;  IC3  and  IC4  ex- 
change places  and  are 
wired  as  shown  in  Fig.  2. 
The  LED  readouts  have 
right-hand  decimal  points 
and,  by  inverting  the  mid- 
dle digit,  a  colon  is  formed 
between  the  minutes  and 
seconds  digits.  These  dec- 
imal points  are  wired  seph 
arately  through  individual 
220-Ohm  resistors  to  +5 
volts.  The  segment  hookup 
has  to  be  reassigned  for  the 
middle  digit.  I  will  not 
describe  this  process,  as 
you  may  possibly  use 
another  type  of  LED  read- 
out This  concludes  the  in- 
formation needed  to  wire 
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the  three-digit  timer  I  pro- 
totyped one,  and  another 
ham  built  a  working  model 
for  his  station  console  us- 
ing larger  readouts,  I  have 
not  converted  my  timer, 
however.  I  am  waiting  for 
some  ambitious  cat  to 
come  up  with  a  drilled  PC 
board  for  the  three-digit 
model. 

I  did  not  know  how  to  re- 
set that  middle  digit  at  the 
end  of  60  seconds^  so  the 
following  is  an  adven- 
turous safari  into  the  un- 
known. My  first  unfruitful 
attack  was  researching  my 
old  magazine  issues  for  a 
cut-andndried  circuit  to  do 
the  resetting  job.  This  takes 
a  lot  of  time  because  I 
found  some  neat  projects 
and  started  to  check  the 
junk  box.  I  could  not  find 
what  I  wanted^  however; 
life  isn't  that  long.  Then  the 
power  of  reasoning  was 
tried.  We  know  the  count- 
ers are  held  low  to  count 
and  made  high  to  reset  to 
zero.  We  needed  a  circuit 
that  would  reset  the  mid* 
die  digit  to  zero  at  the  end 
of  six  counts  and  we  also 
wanted  to  manually  reset 
the  counters  at  any  time. 

An  examination  of  the 
truth  tables  in  Fig.  3  shows 
that  the  7492  was  the  ideal 
choice,  as  the  "D"  output 
goes  high  at  the  end  of  six 
counts  and  could  be  used 
for  the  high  we  needed  to 
reset  the  counter.  The  TTL 
Cookbook,  page  83v  de- 
scribing the  7492,  stated, 
"The  counter  may  be  reset 
to  zero  by  bringing  either 
or  both  "0''  set  inputs 
positive/'  {These  reset  pins 
are  #6  and  #7.)  Boy!  This  is 
going  to  be  easier  than  I 
had  hoped.  All  J  needed  to 
do  was  wire  one  reset  pin 
to  the  "D"  output  and  the 
other  reset  pin  to  the 
manual  reset  [ine.  This  first 
failure  left  me  rather  numb 
for  some  time.  It  took  a 
long  time  to  convince  my- 
self that  there  was  a  mis- 
print in  Don  Lancaster's 
famous  TTL  Cookbook.  My 
next  source  was  the  TTi 
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Fig,  2.  Automatic  reset  of  tens-of-seconds  digit  at  end  of  BO-second  count 


Data  Book  by  Texas  In- 
struments. Fig.  3(d)  shows 
the  7492  reset/count  func- 
tion table-  It  plainly  shows 
that  both  reset  pins  must 
be  made  high  to  reset  to 
zero. 

The  average  TTL  il- 
literate would  have  given 
up  by  now.  but  not  this 
one.  What  was  needed  was 
a  tittle  black  box  with  two 
inputs  and  one  output  so 
designed  that  a  high  on 
either  or  both  inputs  woufd 
give  a  high  output  to  reset 
the  timer;  also,  when  both 
inputs  are  low,  the  output 
must  be  low  to  hold  the 
reset  low  in  order  to  count. 
This  sounded  a  bit  familiar 
and  is  described  on  page 
1 28  of  The  TTL  Cookbook 
as  the  OR  gate.  The  truth 
table  of  the  OR  gate  is 
shown  in  Fig.  3(a)  and  is  ex- 
actly what  I  had  been  look- 
ing for.  I  am  getting  picky 
now,  but  I  found  another 
mistake  on  the  same  page. 
A  NOR  gate  symbol  is 
shown  instead  of  the  OR 
gate.  The  OR  gate  is  not 
stocked  here,  so  I  used  % 
of  the  7400  as  shown  on 
that  same  page,  to  custom- 
make  the  OR  gate. 

The  purpose  of  this  arti- 
cle is  to  illustrate  to  the 
novice  and  diehard  tube 
addict  who  has  never  wired 
a  transistor  that  they  can 
have  a  ball  playing  with 
ICs,  Almost  all  of  my  projects 
are  one-shot  deals,  so  I  use 


the  direct  wiring  method 
on  .1"  vectorboard  for  the 
projects  I  intend  to  keep. 
This  is  confusing  when  you 
turn  the  board  over  to  do 
the  wiring.  Some  people 
have  been  known  to  wire 
the  wrong  tC  backwards. 
Wiring  from  a  schematic  is 
always  a  hassle,  as  the 
designer  puts  the  pins 
anywhere  for  ease  of  draw- 
ing. It  is  much  easier  if  you 
place  a  piece  of  carbon 
paper  with  the  carbon  side 
up  under  a  plain  piece  of 
paper.  Draw  in  all  the  com- 
ponents on  the  side  just  as 
they  will  be  placed  in  your 
vectorboard.  There  is  a 
tendency  to  crowd  things, 
but  this  should  be  avoided. 


f  use  sockets  for  all  the  ICs, 
as  it  makes  for  easier 
troubleshooting,  It  is  nice 
to  be  able  to  try  other  ICs  if 
a  project  fails,  just  to  prove 
to  yourself  that  you  made 
a  wiring  error  Draw  in  all 
the  wiring  and  make  an 
over-sized  period  at  every 
solder  connection.  When 
the  working  diagram  is 
completed,  turn  it  over  and 
you  are  all  set  to  go  (if  you 
had  the  carbon  paper 
turned  the  proper  way). 
Stick  the  components  in 
the  board,  bending  pins 
here  and  there  to  hold 
them  in  place.  Heat  up  the 
old  soldering  iron  and  you 
are  on  your  way  to  becom- 
ing a  TTL  addict- ■ 
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Mark  Forbes  WB9PHM 
1009  Beech 
Normal  IL  61761 


Sound  for  the  CMOS  Logic  Probe 


keeps  your  eyes  on  your  work 


AS  mentioned  in  my  pre- 
vious article,  "Ultra- 
Simple  CMOS  Logic  Probe/'* 
sound  can  be  added  either  in 
addition  to  the  LED 
lamps  or  instead  of  any 
visual  signal.  This  article 
describes  a  circuit  which 
adds  the  sound  option,  and 
provides  a  design  which 
meets  the  same  criterion  as 
the  design  for  the  logic 
probe:  inexpensive  imple- 
mentation. A  way  devised 
to  use  a  single  555  timer  in 
its  astable  mode  to  pro- 
duce three  different  tones. 
These  tones  are  then  am- 
plified with  a  single  op 
amp  and  fed  to  a  speaker. 


*Mark  Forbes,  "Ultra-Simple 
CMOS  Logic  Probe,"  73  Maga- 
zine, June,  1979,  p.  50. 
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Operation 

The  operation  of  the 
audio  circuit  is  really  quite 
simple,  although  perhaps 
unique.  As  shown  in  the 
schematic,  the  use  of  the 
4049  buffers  must  be  in- 
cluded in  the  logic  probe. 
These  provide  the  neces- 
sary drive  for  the  555.  The 
555  is  shown  in  the  familiar 
astable  configuration  with 
one  modification:  Instead 
of  pulling  pin  7  to  Vcc 
through  a  single  resistor, 
three  resistors  are  used  in 
series  and  are  driven  high 
by  the  4049s.  The  1N914 
diodes  provide  isolation. 
Since  the  time  constant  is 
directly  related  to  the  pull- 
up  resistor,  increasing  the 
resistance  lowers  the  fre- 
quency of  the  audio  tone. 

When  no  signal  is  pres- 
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ent  on  the  probe  tip,  the 
oscillator  does  not  oper- 
ate. When  a  low  is  present, 
the  6.8k  resistor  is  effec- 
tively tied  to  Vcc,  and  a 
low  frequency  tone  is 
heard.  If  a  high  is  detected, 
an  additional  3.3k  is  added 
and  the  diodes  act  in  an  OR 
gate  fashion  so  that  the 
path  is  from  the  HI  invert- 
er, through  both  resistors, 
to  pin  7.  A  pulse  signal  acts 
similarly.  It  should  be 
noted  that  a  high  overrides 
a  low,  and  a  pulse  will  over- 
ride either.  Therefore,  if  a 
pulse  is  detected,  the  cor- 
responding tone  will  be 
heard  even  if  a  high  or  a 
low  is  already  present 

From  the  555,  the  signal 
is  amplified  by  an  LM386 
audio  amplifier.  A  high-low 
volume  switch  is  provided 
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f/g.  7.  Aud/b/e  opiion  for  the  logic  probe. 


to  allow  the  volume  to  suit 
the  conditions.  The  circuit 
will  work  at  a  reduced 
volume  if  the  555  is  fed 
directly  through  a  27-Ohm 
resistor  to  a  speaker. 
However,  the  LM386  is  rec- 
ommended. 

Construction 

My  version  of  the  audi- 
ble logic  probe  was  built 
on  a  Vero  DIP  prototyping 
board.  This  allowed  easy 
placement  of  parts,  and 
made  the  board  narrower 
by  eliminating  circuit 
board  foils.  A  circuit  board 
could  be  made  fairly  easily 
if  the  builder  so  desired. 
The  555  and  LM386  seem 
to  be  relatively  immune  to 
extraneous  oscillations,  sd 
parts  placement  is  not  too 
critical. 

Conclusion 

After  building  and  using 
the  audible  logic  probe,  I 
found  a  marked  preference 
for  this  type  over  the  visual 
type.  First,  the  probe  can 
be  made  quite  thin  and 
small  since  all  the  control 
circuitry  can  be  housed  re- 
motely. Secondly,  the  audi- 
ble tones  allow  the  opera- 
tor to  keep  his  vision  fixed 
on  the  circuit  under  test;  he 
will  not  have  to  look  at  the 
lights.  The  addition  of  this 
device  requires  only  a 
handful  of  parts;  it  is  quite 
worthwhile. ■ 
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Come  to  ABC  Communications  today  for  the  best  solution  to  your 
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Two-way  Business  Band,  VHF  Marine  or  Police  Scanner, 
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Kenwood  7500 
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C€^l  C  DrumeUer  WSJJ 
SS24NW5BSt 
Wan  Acres  OK  73122 


External  Relay  Control  for 

Converted  CBs 

switch  anything  with  this  setup 


A  simple  accessory  with  many  uses, 


You  can  pick  up  new  CB 
transceivers  for  very 
little  cash.  It's  really  not  a 
difficult  job  to  put  these  on 
the  amateur  10  meter 
band.  There's  just  one  little 
catch:  Very  few  CB  trans- 
ceivers have  means  of  con- 
trolling external  circuits. 
We  radio  amateurs,  how- 
ever, are  accustomed  to 
having  means  in  our  ex- 
citers for  the  control  of  ex- 
ternal devices  This  article 
describes  a  simple,  easily 
constructed  accessory  that 
provides  the  missing  con- 
trol  function 

Really,  the  circuit  is  just 
^  third  of  a  larger  project, 
one  that  will  use  a  CB  SSB 
transceiver  for  operation 
on  one  of  the  Air  Force 
MARS  frequencies  that  lie 
far  removed  from  any  ama- 
teur frequency  band  and 
therefore  require  some- 
thing other  than  the  com- 
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mon  amateur  transceiver 
for  operation.  That  project 
will  be  treated  later 

For  now,  let's  consider 
just  what's  needed  to  pro- 
vide that  control  function 
First,  we'll  need  some 
means  of  sensing  the  rf 
generated  by  the  trans- 
ceiver when  it's  activated 
to  the  transmit  mode.  An 
isolating  resistor  backed 
up  by  a  capacitor  for  fur- 
ther isolation,  an  rf  choke 
for  a  return  dc  circuit  a 
signal-type  diode,  and  a 
bypass  capacitor  take  am- 
ple care  of  that  job.  Now 
the  rf  signal  has  been 
transliterated  into  a  dc 
form,  a  form  suited  for  ac- 
tuating a  transistor  ampli- 
fier. 

Although  it  might  be 
feasible  to  use  a  single 
transistor  to  control  a 
suitable  relay,  a  pair  of 
transistors  connected  as  a 


two-stage  dc  amplifier  can 
use  readily-available  com- 
ponents, ones  you  can  pick 
up  at  Radio  Shack  or,  bet- 
ter still,  salvage  off  a 
surplus  computer  board. 
Such  an  amplifier  can  pro- 
vide sufficient  current  to 
actuate  a  multi-pole, 
double-throw  relay.  Find- 
ing such  a  relay  may  not  be 
an  easy  task*  I  was  for- 
tunate, as  my  junk  box 
yielded  several  General 
Electric  Company  model 
CR2791  B100)3  relays 
These  are  three-pole, 
double-throw  relays  that 
snap  over  firmly  at  a  cur- 
rent flow^  well  within  the 
capability  of  run-of-the- 
mill  transistors* 

With  the  components 
identified^  let's  take  a  look 
at  the  circuit.  You'll  note 
that  Ifs  one  well-adapted 
for  laying  out  on  a  printed 
circuit  board.  For  the  proto- 


type, 1  used  a  Radio  Shack 
model  276-1392  perf board 
and  flea  clips  This  board 
also  had  the  unexpected 
advantage  of  having  suit- 
able hole  spacing  for 
mounting  the  C.E.  relay! 

The  values  of  the  several 
components  were  arrived 
at  by  experimentation.  In 
most  cases,  considerable 
latitude  is  permissible.  For 
instance,  R1  was  varied 
from  500  Ohms  to  5000 
Ohms  with  no  discernible 
effect  upon  circuit  opera- 
tion. The  two  .005-uF  by- 
pass capacitors  may  be 
replaced  by  any  ones  hav- 
ing low  reactance  at  27 
MHz.  Similarly,  the  rf 
choke  was  shifted  from  45 
rnicrohenries  to  2  milli- 
henries with  no  undesir- 
able effect 

A  number  of  NPN  tran- 
sistors were  tried.  Most 
worked.  A  2N335  was  left 


When  a  DXer  really  wants  to  break  through  the  pile-up 

He  goes  with  CJ.S.M.O.  &  oentron. 


The  DTR-2000L 


The  CLIPPERTON  L 


SPECIFICATIONS: 


•  Frequency  Ranges: 
160  Meter  Band 
80  Meter  Band 
40  Meter  Band 
20  Meter  Band 
15  Meter  Bar>d 


1.8  -2.5  MHz 

3.45-4.6  MHz 

6,00-9.0  MHz 

11.00-16-00  MHz 

20.95-23.50  MHz 


•  The  DTR-2000L  will  cover  most  MARS 
frequencies  just  outside  the  Amateur 
Bands.  (With  proper  coil  tap  changes  and 
band  switch  modification,  the  unit  will  also 
cover  the  10  meter  amateur  band.) 

•  Modes:  USB.  LSB,  CW,  RTTY.  SSTV 

•  Power  Requirements:  234/117  VAC  50/60 
Hz 

•  RF  Drive  Power:  1 25  Watts  maximum,  and 
65  Watts  RMS  minimum  for  1  KWDCInput, 


•  DC  Plate  Voltage:  SSB  (Idle  +  2600V 
approximate},  CW  (Idle  +  1800  V 
approximate) 

•  Duty  Cycle:  100% 

•  Input  Impedance:  50  Ohms  nomtnaJ 

•  Input  VSWR:  1.5  to  1  average 

•  Output  Impedance:  50  Ohms  nominaf 

•  Antenna  load  VSWR:  3  to  1  maximum 

•  ALC:  negative  going,  adjustable  from  rear 
panel. 

•  Spurious  Emissions:  IMD —  greater  than 
30  db  down,  Harmonics  —  greater  than  40 
db  down 

•  FCC  Type  Accepted 

•  Size:  H  IVa"  x  W  14V2"  x  D  UVa" 

•  Weight:  (including  8877)  54  pounds 


• 


TheGLA-1000 


SPECIFICATIONS 

NEW  FEATURE:  HI-LO  power  switching 

160  thru  15  meters 

2000  watts  PEP  input  on  SSB 

1 000  watts  DC  input  on  CW.  RTTY.  or  SSTV 

Forced  air  cooling 

Self  contained  continuous  duty  power 

suppty  2500  V  idle  SSB  —  1800  V  idle  CW 

approx. 

4-572  B  Triodes  operating  in  grounded 

grid. 

Covers  most  MARS  frequencies  just 

outside  Ham  bands. 

50  ohm  input  impedance  unbalanced  at 

better  than  1.5  to  1  VSWR 

50  ohm  output  impedance 

Harmonic  Suppression:  meets  or  exceeds 

FCC  requirements 

Built-in  ALC  (adjustable) 

Easily  changed  1 17V  or  234V  AC  50-60  hz 

Meter  (illuminated)  for  plate  voltage  or 

plate  current 

Size:  6''Hx  141^"  Wx14y2"DWelght:42lbs. 


The  MLA-2500B 


SPECIFICATIONS 

•  Size:  H.  5%"  W.  ir  D.  \V 

•  Weight:  24  lbs. 

•  Electrical  Power  Consumption: 
1 17  VAC  60/60  Hz  12.5  Amps. 
Factory  fused  at  15  Amps. 

234  VAC  50/60  Hz  7  Amps. 
Recommended  fuse  10  Amps. 

•  Frequency  Coverage 
80Mtrs:3.45to4.3  MHz 
40  Mtrs:  6.950  to  7.5  MHz 
20Mtrs:  13.950  to  14.5  MHz 
15  Mtfs:  20.950  to  21.350  MHz 

10  Mtrs:  With  Modification  by  Licensed  Amateur 
(Covers  most  MARS  frequencies  just  outside  the  Amateur 
Bands.) 

•  RF  Drive:  Maximum  135  Watts 

•  DC  Input:  1  KW  CW  and  1200  Watts  PEP  SSB 

•  Input  Impedance:  50  ohms  1.5:  1  VSWR  APX. 

•  Spurious  Emissions: 
Ind  better  than  30  dB 
Harmonics  down  better  than  40  dB 

•  Components: 

4  —  D-50A  tubes  (6LQ6) 
6  —  Diodes 

•  FCC  Type  Accepted 


^022 


C.I.S.M.O.  1-800-845-6183 


SPECIFICATIONS 

NEW  FEATURE  Hi-Lo  power  switching 

160  thru  15  meters 

2000  watts  PEP  input  on  SSB 

1000  watts  DC  input  on  CW.  RTTY.  or  SSTV 

Continuous  Duty 

Variable  forced  air  cooling  system 

Self  contained  continuous  duty  power  supply 

2250  V  idle  SSB  -  1575  V  idle  CW  approx. 

Two  EfMAC  8875  external-anode  ceramic/metal  triodes 

operating  in  grounded  grid. 

Covers  most  MARS  frequencies  just  outside  Ham  bands. 

50  ohm  input  impedance  unbalanced  at  better  than  1.5 

to  1  VSWR 

Harmonic  Suppression:  meets  or  exceeds  FCC  requirements 

Built-in  ALC  (negative  going) 

Built  in  RF  wattmeter 

Easily  changed  117V  or  234V  AC  50-60  hz 

Third  order  distortion  down  better  than  30  db 

Frequency  Range:  1.8  Mhz  (1.8-2.5)  3.5  Mhz  (3.5-4.2)  7  Mhz 

(6.8-8.0)  14  Mhz  (13.5-15.0)  21  Mhz  (20.0-22.0) 

65  watts  minimum  drive  for  1  KW  DC  input 

Rack  mounting  kit  available  (standard  19"  rack) 

Size:  5V2"  H  x  14"  W  x  14"  D 

Weight:  47  lbs. 

InS.  C,  call  1-366-7157 

2305  Cherry  Road»  Rock  Hill,  S.C. 

29730  (Exit  66-B  off  1-77) 
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in  the  circuit  sol  el  v  be- 
cause it  was  the  last  of  a 
satisfactory  series  te^tiii^d. 
The  PNP  is  a  bit  more  criti- 
cal. It  has  to  develop  suffi* 
cient  collector  current  to 
snap  over  a  relay  and  hold 
rt  over  for  a  considerable 
period.  Therefore,  it  needs 
to  be  husky  as  well  as  being 
easily  tu  rned  on^  AvRun^ber 
fell  within  this  category. 
The  2N1381  does  an  excel- 
lent job,  as  do  the  Radio 
Shack  HEP  S5013  and  HEP 
S0012.  The  one  left  in  posi- 
tion was  unmarked  and 
was  salvaged  off  a  coHn- 
puter  board. 

Needless  to  say,  the  sig- 
nal-type diode  is  highly  un- 
critical, lust  about  any  one 
will  work  and  work  well 

The  lOOO-micro farad  ca- 
pacitor across  the  relay 
coil  may  be  ornitted  if  you 
dcJfi^t  ?rttl?rird  t6  use  the  unit 
with  an  SSB  transceiver.  Its 
function  is  to  hold  the  re- 
lay actuated  between  spo- 
ken words.  In  the  proto- 
type, that  particular  value 


provided  the  desired  delay. 
You  may  have  to  experi- 
ment to  get  the  delay  you 
want. 

Now,  let's  talk  about 
how  the  thing  worksl  A 
signal  is  piped  in  through 
the  R1C1  isolating  (and 
power- reducing)  combina- 
tion to  CR1 ,  where  it  is  rec- 
tified. The  resultant  dc  cir- 
culates through   the  CRl* 

Gh1-C2-emitter/base  junc- 
tion    mesh    to   trigger   off 

TR1.  Current  then  flows 
from  the  negative  termjaat 
of  the  power  supply 
through  TR1  through  R2  to 
the  positive  power  supply 
terminal.  That  resistor 
serves  to  limit  the  col  lector 
current  of  TR1  and  should 
not  be  reduced  appre- 
ciably in.  magnitude.  Th^; 
IR  drop  across  R2  is  ap- 
plied through  R3  (another 
feur rent-Iim i ting  Fesistor)  to 
the  base  of  TR2,  with  C3 
serving  to  bypass  any  re- 
5  i  d  u  a  I  r  a  d  i  o-f  re  q  u  e  n  c  y 
component  of  the  signal. 
That  transistor  tTR2);  is  in- 
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Fig.  1.  Rf-acluBted control  anil  C1^47 pF.  C2,  C3—.0O5  uF. 
C4-1000  uF.  R1  -^5000  Ohms.  R2-22O0  Ohms.  R3-100Q 
Ohms.  CHI -56  uH.  CRT -signal  diode.  RLY1 -General 
Electric  CR2791  B100)3.  TR1^2N335.  TR2-2N1381.  R1  is 
adequate  for  4  Watts  carried  in  a  52-Ohm  cable;  ad  just  for 
other  powers  or  irnpisdances.  All  resistgrs  are  t/i-Watt  O,, 
C2,  and  C3  are  mica.  €4  is  rated  at  16  vohs. 


verted,  having  its  emitter  to 
the  positive  power  supply 
lead,  Its  collector  load  con- 
sists -Sjplely  of  the  dc:  resis- 
tance of  the  relay;  there- 
fore, a  relay  of  at  least 
200-Ohms  resiMance 
should  be  used  in  order  to 
limit  the  collector  current 
to  a  tolerable  figure.  As 
mentioned  earlier,  capac- 
itor C4  is  used  only  to  hold 


the  relay  contacts  closed 
during  the  short  pauses  rh 
SSB  speech. 

With  the  use  of  a  multi- 
pole  relay,  a  variety  of  con- 
trol functions  can  be  had. 
You  m^y  wSnt  to  bypass  an 
amplifier,  turn  off  a  power 
supply,  or ,  .  .  you  name  itl 

Build  this  unit.  It's  fun  to 
build,  and  it  has  many 
use^." 


Hustler : 

The  First  Family 

of  fixed  station 

two  meter  gain  antennas. 

Whatever  your  requirement  Hustler  provides  out- 
standing performance.  Precision  engineered  antennas 
manufactured  with        finest  materials  available. 


2'MB5 
S3aS5 


C^ 


2-ivieii 

S5£^.9S 


GS-T44Q 
$89.98 


Clearly  the  Choice  of 
those  who  know  quality. 
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3275  Nortrt  B  Ave.  •  Kissimmee,  Flonda  32741 


^AEso  available  m  lf-1/4  meter 


Amateur  Radio  Equipment 
1203  East  Douglas 
Wichita,  KS  67211 
316-264-9166 

Communications  Center.  Inc. 
9624  Fort  Meade  Rd. 
Laurel  MD  20810 
301-792-0600 

Radio  Wholesale 
2012  Auburn  Ave. 
Columbus.  GA  31906 
404-561-7000 

Sandro's  Eiectronics 
1559  Brentwood  Rd, 
Bay  Shore.  NY  11 706 
§16-666-4434 

Stephen's  Electronics 
6412  Everhart  Rd. 
Corpus  Christi.  TX  78411 
512-591-6789 

Tuft's  Radio  Electronics 
209  Mystic  Ave. 
Medford.  MA  02155 
800-226-4428 
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The  MIGROLOG  Video  Display  Terminal 

for  Morse  &  RTTY  . . . 


Computer  Enhanced 
dual  tone  RTTY  demod 

Audio  tuning 
aid-on/off 

LED  tuning  indicator 


Permanent  display  of  selected 
Mode,  Speed  and  clock 

Normal  or  ZOOM    display 


On/off-Morse  Baudot 
8e  ASCII  select 

Morse  calibrate  &  RTTY 
speed  select 


and  the  Story  Behind  It 


Heavy  duty 

enclosure 


Receiver 
speaker 


Remote 
LED 


Monitor  or 
television 


Normal/ 
Zoom  select' 


AVR'2  Video  Display  Terminal  S499 
VM-4209  Video  Monitor  (9  inch)  $189 
VHF  Video  Modulator  $  30 


Prices  subject  to  change 


Optional  Features 


Split-Screen 
cable  to 
AKB-r 


Computer 

cassette 

interface* 


One  year  warranty  on  all  products.  Write  for  additional  information. 


VKA 


»^MS5 


MICROLOG 

COKFOHATION 


4  Professional  Drive  -  Suite  119 
Gaithersburg,  Maryland  20760 
Telephone  (301)  948-5307 
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Preserve  Your  Sanity 
with  this  Midland  509  Mod 

why  put  up  with  rotten  noises? 


Wayne  Rankin  WA6SfPG 
PO  Box  41 
Tujunna  CA  91042 


The  Midland  13-509  is 
basicaEIy  a  nice  radio. 
It  does,  however,  have  a 
few  areas  where  there  is 
room  for  improvement. 
One  of  the  most  obvious 
shortcomings  of  the  509  is 
the  squelch  circuit.  It  has 
been  properly  accused  of  a 
rather  sharp  attack,  and  a 
blast  of  noise  when  you  let 
go  of  the  mic  button  that 


becomes  old  after  the  sec* 
ond  or  third  transmission. 

There  is  a  rather  simple 
cure  for  these  problems, 
and  all  it  will  cost  you  is  a 
resistor,  a  diode,  and  about 
ten  minutes  of  your  tinrie. 

Fig.  1  shows  the  squelch 
circuit  of  the  509,  The  addi- 
tion of  a  diode  connected 
in  series  with  a  resistor 
from  a  keyed  12-V  dc  bus 
will  keep  the  squelch 
switching  transistor  [TR-1 3) 
closed  during  the  transmit 
period.  This  will  eliminate 
the  irritating  blast  of  noise 
that  was  caused  by  the 
squelch    circuit   suddenly 
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being  energized  at  the 
release  of  the  mic  push-to* 
talk  button. 

This  modification  also 
will  broaden  out  the 
squelch  action,  which  may 
or  may  not  be  desirable, 
depending  on  personal 
preference.  If  a  harder 
squelch  action  is  desired, 
cut  C91  out  of  the  base  cir- 
cuit of  TR-1 3.  This  capaci- 
tor does  nothing  but  delay 
the  lockup  of  the  transistor. 

Placement  of  the  parts  is 
not  very  important,  but 
take  care  that  these  new 
components  do  not  short 
out  anything  in  the  adja- 
cent  circuitry.  The  +12  V 
dc  may  easily  be  obtained 
from  pin  3  of  the  accessory 
jack  at  the  rear  of  the 
radio.  If  a  more  sanitary  ap- 
proach is  desired,  1  suggest 
point  27,  near  the  speaker 
on  the  transmit  board.  I 
have  used  both  points  with 
equal  results. 


something 


The  slender  lead  of  the 
914  diode  will  probably 
slip  right  into  the  hole  in 
the  PC  board,  allowing  in* 
stallation  from  the  top,  ff 
this  method  is  not  prac- 
tical, attach  the  diode  to 
the  bottom  of  the  board. 
Be  sure  that  you  have 
located  the  correct  place 
for  the  connection,  as  all  of 
that  foil  down  there  tends 
to  look  the  same. 

My  experience  has  been 
that  a  small,  slightly- 
obnoxious  noise,  frequent- 
ly repeated,  will  become 
extremely  irritating  over 
even  a  short  period  of  time* 
Think  of  this  as  you  find 
yourself  strangely  enraged 
after  what  should  have 
been  a  pleasant  QSO  in 
your  mobile.  Was  it  the 
weather,  the  traffic,  or  the 
''squelch  tat!''  on  your 
radio? 

Modify  your  squelch 
and  have  a  nicer  day!  ■ 


ALL  WE  DO  IS  AMATEUR  SERVICE,  SO,  .  ,  WE  HAVE  TO  BE  GOOD[ 

Why  buy  new  gear  when  your  old  gear  can  be  refurbished  for  a  fraction  of  the  cost? 
Just  send  your  equfpment  with  mic,  manuals  and  a  descnpHon  of  the  problem ,  For 
faster  service,    coll    firsf*     We    try    to    anticipate  needs  and    have  parts    on  hand* 


International  Electronic  Communications,  Ina 

503  Avon  St.,  Mocksvllie,  NC  27023  PH  (704)  634  5661 
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MOBILE  10 

1  7  7  PH  Stainless  Steel  Tapered  54* 
Whip — Deflects  easily  when  struck — 
Minimum  wind  deHection — cut  in 
field  to  match  ground  plane  vari- 
ables. 

I  50  Watt  capacity 

Unique  dual-angle  radiation  pattern 
Is  ideal  for  groundwave  communica- 
tions as  well  as  skip  propagation. 
Minimum  SWR  at  Band  Edges 
Frequency  Range  28-29. 7mc 


MOBILE  2 

I  7-7  PH  Stainless  Steel  Tapered  42" 

Whip — Deflects  easily  when  struck — 

Minimum  wind  deflection. 

No  ground  plane  required. 

200  Watt  capacity 

Low  angle  of  radiation  for  repeater 

and  Simplex  operations. 

Low    SWR    across    entire    2-Meter 

Band — Excellent  for  existing  and  new 

repeater  channel  operation 

Frequency  Range  1 44- 1 74mc 


MOBILE  TOCM 

17-7  PH  Stainless  Steel  14 'Whip 
200  Watt  capacity 
No  ground  plane  required. 
Low  Angle  of   radiation  maximizes 
performance  to  hilltop  remote  base 
stations 

Designed  for  uplink  and  direct  com- 
munications. 
Frequency  Range  430-470mc 


METZ  COMMUNICATION  CORP. 

Corner  Route  11  &  11C 
Laconia.  New  Hampshire  03246 
Tel.:  603-524-8806 


»^M100 


X 


EfKlosed  $  ^^^_^^«,  □Check 

D  Master  Charge     D  VISA 

Credit  card  # 

Name 


QMoney  Order 


Exp.  date. 


PRICING  (Any  frequency) 

Coil  with  90  lb.  pull  Mag  Base 

Coil  with  Thru-Vehicle  Mount 

Coil  with  Right  Angle  Bracket 


$49.95  □ 
.  39.95  D 
.34.95   D 


L 


Address. 

City 


State. 


Zip 


Signature. 


master  charge 

THE  (MTERtANK  CAHO 


V. 
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ing  Your  Memorizer 

Yaesu's  made  it  easy 


Tom  Hart  ADIB 
730  Gay  St. 
t¥€Siwood  MA  02090 


I  recently    purchased    a 
Yaesu  Memorizer  for  my 
two  meter  operations.  This 


SWITCW 


i?VOC 


^flOUllO 


Fig.  1.  Front  view  of  Yaesu 
connector. 


has  been  my  first  exposure 
to  synthesized  operations, 
and  I've  been  very  sur* 
prised  at  the  amount  of  ac- 
tivity that  I  can  hear  while 
Itstenitng  up  and  down  the 
band.  All  in  all,  the 
Memorizer  is  an  excellent 
buy  and  meets  all  of  my  ex- 
pectations p 

Since  touchtone'^^'^ 
facilities  come  in  very 
handy  at  times,  I  decided 
to  look  into  using  my 
Drake   touchtone   mike 


{model  1525EM)  with  the 
rig.  The  Yaesu  manual  does 
not  give  any  data  on  the 
microphone  requirements, 
so  I  checked  the  sche- 
matic. It  appeared  that  the 
rig  is  factory-wired  to  pro- 
vide 12  V  dc  at  the  mike 
connector.  A  check  with  a 
VOM  showed  that  pin  #4 
does  provide  the  voltage 
necessary  for  the  pad  and 
that  no  internal  modifica* 
tions  would  be  required.  1 
rewired  the  Drake  micro- 


phone with  a  Yaesu  con- 
nector as  shown  in  Fig.  1, 

The  new  arrangement 
works  quite  well  and  no  ad- 
justments were  necessary 
to  the  tone  levels.  It 
worked  on  the  first  try. 
What's  more,  the  new  mike 
caused  no  loss  to  the  audio 
qualities  of  my  golden  tones 
while  in  the  windbag  mode. 
So,  if  you  want  to  use  a 
touchtone  pad  with  your 
Memorizer,  this  arrange- 
ment will  work  quite  well. 
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Lunar  offers  a  complete  Ime  of  Linearized  Amplifiers, 
Pre-Amps,  Transvener  modules,  and  portable  anfenna 
towers.  See  them  today  at  your  Authorized  Dealer, 


If  you're  looking  for  quality  Lunar  products,  be  sure  you 
go  lo  one  of  the  authorized  Lunar  dealers  listed  abo\/e. 
He  can  give  you  complete  information  on  our  outstancJ* 
ing  line  of  amateur  products,  and  if  he  doesn^J  have 
exactly  what  you  want  in  stock,  he  can  get  it  for  you 
almost  immediately. 

We  choose  our  dealers  because  they  are  qualified, 
professional  ham  dealers.  Why  don't  you  do  the  same. 


mmck 

Lduh  H.  Anciam 
WfllMlffT 


2765  Kurtz  Street 
Suite  10 
San  DieQD, 
CA  gZtfO 

TflieK  t81747 
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Call 


203'667'08 1 1 


» 


» 


r  I 


,-, 


'J 


■  •  i"  I  "1 1 .  i  - 


'VjfisS.'.'  '■     ■ 


USED  £OUlPMENT-We  nave  a  great  selection  of  ctean.  vsod  gear  We 
Dnng  tt  up  to  normal  SDealtcaiions  in  ouf  Sofv>ce  Snop  before  resa^ 


OUR  2  METEB  CORNER-SMms  J  lot  ol  the  locat  hams  iike  thts  spot  (he 

Dest      Must  Ds  the  tree  cotiM  pot 


LOOK— ai  the  ctean  used  Coiims  grar!  H>ey  just  (Son  I  tjuiio  em  itke  ttiat 
anymore  Now  you  can  attord  to  mvn  an  "S"  iir>e* 


5^ 


W 


Af  nave  a  grwt  s-  of  osm 

sate  ism  factory 


ready  to  demonstfiie  All  new 
mm 


SEMVtCE  SHOP— Using  Citthman  C€  4B  S*9na(  Ge^ 
Spoctnini  Anatyzvs.  H  F  Scopas-We  tK  rt  Rtgnr 


i  tb 


MIVENTOflY  WAREHDUS£-Uur  taige 
pncB  sofi  vatest  stock' 


yOQ  Oie  oest 


Call  for  New  Retail  Catalog  &  Monthly  Used  Equipment  List! 


AUTHORIZED  DEALER . . . 

. . .  FOR  OVER  50  MAJOR  LINES 

NEW  AND  USED  EQUIPMENT  "Get  on  our  used  equipment  mailing  list," 

TRADES  WELCOME  'T/re  best  allowances  anywhere'* 

"We  buy  good  used  SSB  gear" 

OUR  EVERYDAY  LOW  PRICES  ^'remain  the  same  for  cash  or  trade-ins T' 

24  HOUR  U.P,S.  SHIPPING  *'Just  a  phone  call  away'' 

COMPLETE  RADTO  SERVICE  SHOP  "Mail  Order  Repair  Service" 

•  Fast  Efficient  Service      •  Most  Repairs  Done  and  Shipped  Within  14  Days 

•  We  Repair  All  Brands      •  Amateur  Extra/First  Class  Licenses 

•  All  Work  Guaranteed       •  Include  Manuals  and  Power  Supply 

•  Send  Us  Your  Defective  Equipment  Prepaid  Shipping 

OUR  FINE  REPUTATION  SPEAKS  FOR  ITSELF  .  .  ."YOU  SHIP  IT  -  WE  FIX  IT 

WE  TAKE  PHONE  ORDERS  OR  SHIP  C.O.D. 


^T34 


We  Sell 
New 


Atda 

Alliance 

Ameco 

ARRL 

Atfas 

Bencher 

Bird 

B&W 

CaflbooK 

CDE 

CES 

Covercratt 

Cushcralt 

Dantron 

Otake 


and  Service  the  Following 
and  Used  Equipment: 


DSI 

ETC  Alpha 

Ham  Key 

Hustler 

Hy-Gain 

ICOM 

JW  Mitler 

KDK 

KLM 

Larsen 

MFJ 

Microlog 


Mirage 

Mostey 

Murch 

PIPO 

Robot 

Rohn 

Santon  Wire 

Share 

SST  Eleclronics 

Swan 

Tekix 

Ten  Tec 

TET  Antennas 

Trac 

Unadtlla 

VHF  Engtneenng 

Vi&ropIeK 

Wtlson 

Wilson  Commercial 

Yaesu 


or  Write 

for  your 

super  quote 

today! 


VIS4* 


WE  EXPORT 

(Sub- Dealers 

wanted  in 

foreign  countries)! 


95  Kitts  Lane,  Newington,  Conn.  06111 

''Near  ARRL  Headquarters'' 

Connecticut  Residents  Call:  203.667-0811 

OPEN  MON    FRI     10  6   •   THURS    10-8  PM    •SAT    10-4 

EASY  OtRECHONS    Rl    15  Soulh  -  2  blocks  past  McDonalds  (Berlin  Tufnpjkel 


SUB-DEALER  INQUIRIES  INVITED!  (Send  letterhead  for  complete  package) 


Si  Dunn  KSJHN 

c/a  The  Dallas  Morning  News 

DaUas  TX  7S263 


The  Small  But  Mighty 

Arboreal  Aerial 

tree-hanging  triband  vertical 


Living  in  apartments 
these  past  five  years, 
Tve  learned  a  lot  about 
short  antennas,  bent  anten- 
nas, and  antennas  with 
traps.  I've  had  to*  t  simply 
haven't  had  the  room  to 
put  up  the  kinds  of  anten- 
nas that  I  would  really  tike 
to  have,  Fortunately,  I've 
usually  had  a  small  patch 
of  dirt  and  a  sturdy  tree 
outside   the   window.    By 


stringing  up,  over  the 
years,  an  assortment  of 
temporary  wire  antennas 
running  to  the  nearest  tree 
limb,  I  have  been  able  to 
make  many  good  contacts 
on  all  bands  from  160 
meters  to  2  meters,  And 
I've  done  my  DXing  with 
low  power  to  minimize  TVI 
and  CQs  coming  out  of  the 
speakers  of  neighbors' 
stereos. 


(Bit  , 

cchamic  -TMOOpf     J  Li 

T 

1 


Tn^i  on 


fig.  t.  The  tree-limb  antenna^  LI  =816  turns  of  no.  18 
wire,  Va  *'  diameter  and  1  Vi "  long,  with  T/S"  turn  spacing. 
L2  —  9  turns  of  no.  18  wire,  5/8*' diameier  and  T  Vz"  long, 
with  1/8"  turn  spacing,- 


An  efficient  three-band 
vertical  for  power  levels 
under  200  Watts  can  be 
made  cheaply  with  wire,  irh 
suiators,  and  homemade 
traps.  The  wire  vertical  that 
I've  used  for  more  than  two 
years  can  be  suspended 
from  a  tree  limb  or  other 
support.  It  can  be  bent, 
sloped  at  angles  up  to  45 
degrees  or  more,  used  in- 
doors, rolled  up  and  taken 
on  camping  trips,  or  tossed 
out  an  upstairs  window  to 
work  as  an  'inverted  ver- 
tical/' Some  sort  of  ground 
system  is  necessary,  and  a 
network  of  radial  wires 
beneath  the  vertical  could 
make  it  perform  as  well  as 
a  store-bought  trap  ver- 
ttcaL 

You  also  can  make  two 
of  these  wire  antennas  for 
20, 1 5,  and  10,  hook  them  to 
coaxial  cable  in  the  usual 
dipoie  fashion,  and  have  a 
dandy  three-band  antenna 
for  horizontal  or  vertical 
mounting. 

A  grid-dip  oscillator  is 
necessary  to  adjust  the 
traps  to  the  right  frequency 
range.  To  protect  the  traps 
from  rain  and  ice,  I  en* 
closed  them  inside  plastic 


film  canisters  that  come 
with  Kodak  35mm  film. 
Punch  holes  in  the  iid  and 
the  bottom  just  big  enough 
to  pass  the  ends  of  the 
wire.  The  holes  and  film 
canisters  will  be  sealed 
later  with  glue  or  varnish. 
after  the  traps  are  in- 
stalled. 

Begin  by  cutting  a  piece 
of  antenna  wire  to  a  length 
of  8  feet  6  inches.  Connect 
one  end  of  this  wire  to  your 
coax  and  ground  system. 
Suspend  the  other  end  ver- 
tically from  an  insulator 
and  a  support  Using  your 
swr  bridge  as  a  guide  and  a 
few  Watts  of  2^MHz  rf, 
trim  the  antenna  from  the 
top  — a  half  inch  at  a 
time— for  the  lowest  swr  in 
your  favorite  section  of  the 
10-meter  band. 

Take  down  the  wire  tern* 
porarily  and  butld  the  first 
trap.  I  used  a  47*pF,  5-kV 
disc  ceramic  capacitor 
hooked  across  8Vi  turns  of 
no.  18  wire,  14  of  an  inch  in 
diameter  and  IVi  inches 
long,  with  the  turns  spaced 
by  1/8  of  an  inch.  Do  not 
solder  the  leads  together 
until  you  have  trimmed  the 
coil   to   resonance  at  28 
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MHz  using  the  grid-dip 
meter.  Then  install  the  trap 
in  its  case  and  solder  one 
lead  to  the  top  of  the  wire 
previously  trimmed  for 
lowest  swr  on  10  meters. 
Solder  a  3-foot  piece  of 
antenna  wire  to  the  top 
lead  of  the  trap,  suspend 
this  combination  from  a 
support  and  trim  the  top 
section  for  lowest  swr  on 
either  21  MHz  or  your 
favorite  section  of  the 
15-meter  band.  On  my  an- 


tenna, this  top  section 
turned  out  to  be  2Vi  feet 
long. 

If  you  want  only  a  15- 
and  10-meter  trap  vertical, 
you  can  stop  right  here  and 
put  the  antenna  up  in  the 
air.  But  if  you  add  just  one 
more  trap  resonant  to  21 
MHz  and  another  3  feet  of 
antenna  wire,  you  can  op- 
erate 20  meters  as  well.  My 
second  trap  consists  of  two 
47-pF,  5-kV  disc  ceramics 
in    parallel    (94    pF    total 


capacity— or  use  100  pF) 
hooked  across  9  turns  of 
no.  18  wire,  5/8  of  an  inch  in 
diameter,  IVi  inches  long, 
with  the  turns  spaced  by 
1/8  of  an  inch. 

Using  the  grid*dip  meter, 
trim  the  coil  and  capacitor 
combination  to  resonate  at 
21  MHz  Then  solder  the 
trap  to  the  top  of  the  wire 
previously  trimmed  for 
lowest  swr  at  21  MHz.  Sol- 
der 3  feet  of  antenna  wire 
to  the  top  of  the  trap  and 


trim  the  wire  for  lowest  swr 
on  14  MHz. 

Hang  the  wire  securely 
from  a  tree  limb  or  other 
support  and  put  it  on  the 
air.  The  whole  antenna  is 
about  14  feet  long. 

I  don't  make  any  great 
DX  claims  for  this  antenna, 
but  it  has  helped  me  reach 
all  continents  with  180 
Watts  or  less.  And  I  haven't 
had  to  give  up  ham  radio 
just  because  i  live  in  an 
apartment.  ■ 


what  Do  You  Do 
when  Your  Rotator  Dies? 

—  you  fix  it . . .  like  this 


Carl  C,  Dmmelier  WSJ  J 
5824  NW  58  St. 
Warr  Acres  OK  73122 


The  Problem:  After  sev- 
eral decades  of  faithful 
service,  the  control  unit  of 
my  Ham-M  rotator  ceased 
functioning.  A  postmortem 
examination    revealed    a 


^^^ 


Ti(r- 


J^^^ 


-^hr 


fig.  1 


dead  130-microfarad,  50- 
volt  alternating-current 
motor-starting  capacitor. 

The  Non-Solution:  A 
quick  survey  of  electronic 
supply  stores  showed  that 
no  such  capacitors  were 
available.  A  visit  to  elec- 
trical supply  houses  re- 
vealed numerous  motor- 
starting  capacitors,  but 
none  was  physically  small 
enough  to  fit  into  the  space 
within  the  control  unit 
housing. 

The  Solution:  Two  150- 
microfarad,  50-volt  electro- 
lytic capacitors  and  two 
100-volt,  3-Ampere  silicon 
rectifiers  were  used  in  the 


circuit  shown.  The  control 
unit  was  resuscitated. 

Another  interesting  situ- 
ation came  to  light  during 
the  repair  job.  The  meter 
had  been  intermittent, 
sometimes  operating  nor- 
mally, sometimes  quite 
dead.  The  cause  was  the 
1/16-Ampere  fuse  used  in 
series  with  it.  This  is  indeed 
unusual.  A  fuse  normally  is 
fully  conductive  or  unmis- 
takably open.  This  one 
probably  had  a  mechanical 
discontinuity  instead  of 
having  been  blown.  The 
original  one  was  soldered 
in  place,  an  action  fraught 
with  peril  to  the  delicate  irv 


terior  conductor.  A  clip- 
type  fuse  holder  was  in- 
stalled to  minimize  the 
probability  of  future  trou- 
ble. 

For  those  interested  in 
the  theory  of  the  function- 
ing of  the  circuit,  the  expla- 
nation is  simple.  During 
any  half-cycle,  one  capaci- 
tor is  shorted  by  its  asso- 
ciated diode.  It  might  be 
presumed  that  having  two 
capacitors  in  series,  the 
resultant  capacitance 
would  be  halved.  This,  how- 
ever, is  not  the  case  be- 
cause the  diode  acts  as  a 
bypass  for  the  capacitor 
during  every  half-cycle. 
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Prices  in  this  catalog  subject  lo  change 

without  no!»ce   Prices  good  only 
while  Supply  lasts. 
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YAESU 
FT-101Z 
high 

performance 
HF  transceiver 

Covers  160  thru  tO  maters  plua  WWV,  modes  are:  LSB,  USB.  and 
CW,  buHl-pn  power  supply,  built-in  RF  speech  prot^essor.  butlMn 
noise  tplanker.  vanabie  IF  bandwidth,  analog  frequency  readQut, 
6146  fir^al  tubes  with  BF  negative  feedback,  tiaatef  switch,  VOX, 
attenuator  tO  d8  or  20  dB  selectable.  Power  requirements:  110/ 
1  to/227/200/220/234  volts  AC  50/60  Hz. 


«>.« 


Wh 


f  t< 


749.00 


List.  Call  for  quote. 


YAESU 


Introducing 
the  new 
KENWOOD  TR-2400 

synthesized 
2ni  hand*held 
transceiver 

Featuring:  143.900-1 4a.  49&  MHz, 
operates  on  MARS.  10  memories, 
automatic  memory  scanning  and  up/ 
down  manual  scannmg  for  busy  Of 
Open  channel,  mode  switch  for 
standard  repeater  1 600  ¥.Hz,  offset, 
simplex  and  non-standard  repeatef 
sphts,  LCD  digital  readout  built-in 
touch  tone  generator  with  16  button 
keyboard,  and  1.5  watts  RF  output 
Includes  ffex  antenna  with  6NC 
connector,  NiOad  battery  f>ack  and 
charger 


w 


349.00 


Call  today. 


rn  r!  rr 
Iff  »n  n 
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YAESU  FT-207R 

Synthesized 

Handle-Talkie 

Covers  144*148  UHi,  has  10  KHl 
steps.  3  watt  output ,  4  memories  pfu* 
programmable  otffeL  prtortty 
charvieJ,  merr^ory  band  and  auto 
»can.  keyboard  encoded  frequency 
entry,  2  tone  Input  from  keyboard. 
keyboard  lock,  odd  splits  can  t]«  pro- 
grammed from  keyboard,  automatic 
battery  sav«f  feature  for  LED  display 
arul  a  rybt>cr  flex  antenna. 


ORDER 
NOW! 


KENWOOD  ^1 
TS-520SE       ^ 


399.00 


High  Quality  HF  transceiver 

200  watts  PEP  SSB.  i60  wans  DC  CW,  160  thru  !0  meters,  noise 
blanker.  3  poaition  amplified^type  AGC.  RtT.  8  pole  cn^ial  fifter, 
built-in  25  k¥a  calibrator  VOX,  PTT,  MANUAL  operation,  speecti 
processor,  semi-break- in  CW  wtth  sidetone,  low  power  tune  up*  20> 
dB  RF  attenuator  and  built -m  sp^k^. 


LisL  Call  for  quote. 


629.95 


List.  Can  for  quota. 
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WAIL   D«DERS   PO  BO*  t  t347  BIRMINGHAM   AL  35207  •  ^^REE''^  ADDRESS   ^'flDB  MH  AVfNUE  SOUTH  BIRMINGHAM   ALABAMA  3523 
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KENWOOD  Fliyi'7$ 
microprocessor  control  unit 
The  remote  control  tjfiiT  wilh  a  built-in 
microproco^or  fof  use  wdh  itie  Tfl*7©00 
arid  ine  Tn-T625.  Has  a  digital  display.  S 
memory  chariftels,  scans  6  memory 
Chann&ls  arid  empty  &  bu&y  onts. 
Memory  data  stor^  even  if  pov^flr  switch 
IS  oti. 


125.00 


List  Calr  for  quote 


KENWOOI 

25W 

transceiver 

The  unit  has  memory  channel  with  &im-' 
plex  or  repeeter  operaiion  i  600  KHz 
transn litter  offset,  mode  switch  lor 
switching  the  transmit  freo.  up  Of  down, 
full  4  MHz  coverage  on  2m  {144  00- 
147  gp^S).  800  cfiannels,  5  KHi  otffet 
swttcn.  MHz  S£tector  switch,  digior  fr«q. 
dmplay,  unlock  indicator  tor  transceiver 
protection. 


'^  -  i 


425.00 


LjiSt  Calf  for  quote. 


KENWOOD 
MC-45 

touchlofw  mk 

Touch  tone  circuit  provides  PTT  (push  fo 
talk)  with  'i  second  hangtime  alter  any 
tuitton  is  pushed.  Dynamic,  omnedireo* 
ifonil.  500  ohm  jmpedar^ce  mtc  wtth 
adjustable  tone  output  level  Power  re- 
qutrement:  8  VDC.  20  mA  Complete  with 
coUed  cord  and  5  pm  mic  connector. 
Conipatible  with  the  TR-760D  end  TR- 
7625  wilh  no  modincaiion. 


49.95 


Call  today, 


375.00 


4^*.  h.A^AA 


CALL  FOR  SPECIAL 
DISCOUNT  PRICE!  , 


Gall  for  quote. 


KENWOOD  TR-7M0  2m  10  watt 
FM  transceiver 

A  high  performance  FM  tfansceiverwilh 
memory.  800  channej  operation.  4  digit 
frequency  display,  memory  circuit  to 
Store  any  desked  channei.  memory 
circuit  used  to  shift  transmit  frequency 
desired  amoutn  besides  1 600  KHz.  Final 
stage  protective  circuit  Small  RF  power 
module  for  compact  design. 


KENWOOD  KPS7 
power  supply 

This  is  power  supply  designed  for  use 
with  the  7600/7625  transceivers,  6  A  con- 
tinuous, output  vottagft  13.8  VDC, 
current  limiting  protection  citcuit  and 
vottage  fimtting  protection  circuit 


79.95 


CALL  FOR  SPECIAL 
DISCOUNT  PRICE! 


CaJI  today. 


KENWOOD 

TS'7O0SP 

all  moda 

2ni  tranacalvar 

Covers  the  entire  2  meter  band*  SSB, 
CW.  FM,  AM,  and  semi-breolt  in  CW,  side 
tone  monitor,  digital  frequency  readout, 
receiver  preamp  j  600  KHz  repeater 
offset  operation  withm  all  2m  repeater 
subbands  including  the  new  144.5^145  5 
MHz.  10  watts  RF  output  com  pi  em  with 
AC/DC  power  supply. 


799.00 


Uft.  Can  for  quote. 


^^^^^^^^^'^^^^ 
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KENWOOD  PS-6 

power  supply 

Power  consumpiioft:  less  than,  output 

voltaoe:    DC    tadV.    2A    continuous. 

SpeaKer    section     tW    mput.    3    incti 

speaker,  treq.  res,:  200-3500  Hz. 


79.00 


Call  today. 


BIG  BUY! 


200  WATTS  PEP! 

KENWOOD 

TS-120S 

Atl  soMd  slate 

HF  SSB  transceiver 

No  tuTie  up?  Mmjaiufized  circuits,  soHd 

state  construction,  built-in  drgttal  dislay. 

IF  shift,  final  transistor  protection.  VOX, 

noise     blanker,    25    KHz     marker. 

Fraquency  range  is  SO  to  tO  meters  and 

WWV.    mooes:    ^B   and    CW.    power 

requirements:   RX-0.7A  13.S  VOC.  TX* 

fSA     13,8    VOC     3yi''HK9vrWxl3V'V"L. 

Weight:  11.7  lbs. 
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I  St,  Call  for  quote. 
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l^iL  ORDERS    PO   BOX  11347  BrnMiNQHAM    Al  3520?  •   STREET  ADDflfSS    .^BOH   *TH-AVtNUE    SOUTH  BiRMiMGHAfVl    ALABAMA  35?33 


w 


§ 


ARRL  Publications 

ARIIL  Aadk>  AmalMir't  Handbooli  N«wly  revised 
A  tsr"pA<^^^  ^^^^  6v«ryth)inig  from  basics  lo 
latest  developments  I  N   1006)  t.75 

ARRL  Radio  Arruiteuf't  Llcenee  Manuel  The 
most  up  to  date  compilation  of  rules  & 
regulations  Covers  from  Novtce  lo  Extra  Class 
I  N   10012  4.00 

ARRL  Novice  0  and  A  Boolu  A  new  pocket  sized 
itudy  guide  with  223  sample  question  and 
•ntwers  and  a  aampta  novios  axam.  96  pages. 
I.N.  10008 £00 


ARRL  Aitienna  H^Obook  CompliU  tfvstruc- 
tions  for  tkj<m -;  d-ierjrtaa  of  alt  types  IN 
10026  5.00 

ARRL  Worid  Ma»  •  N    10099  3  50 

L^CaieulalorSiMSe  rule  type  caicuiato'  to  corn- 
pule  r«sonvil  fraqutficy  etc  A  great  aKf'  I  N 
100S2   .  3-00 

Electronic  Data  Book  All  you  need  to  know  about 
FUler  design  RF  circuit  data  antennas  »n<i 
feedllne  info  &  more  I  N   100?7  4.00 

Le*m4n9  to  Work  With  tnlegraled  CIrcuHt  Buitd 
a  digttat  voltmeter/freq  counter  white  learning 
about  to s   IN   10060       ......  iOO 

Slngla  aMabaml  lor  the  Ra<lla  Amateur  Covers 

theory  and  practical  tiow  lo  buiii  tdeas  I  N 
10017  3.00 

FM  end  Repeatefi  lor  the  Radio  Amateur  Learn 
all  aboui  FM  and  repealers  from  This  handy  book 
I  N    10014 5.00 

Solid   Slate   Detlgn   (or    lh«   Radio   Amateur 
Packed  with  inlormalion  lor  practical  use  of  solid 
slate  devices  i  H   10061  7.00 

Solid  State  Batlct  Pure  solid  siale  information 
and  practical  basics  for  today  s  ham  I  N  10037 

5.00 

ARRL  Repailar  Olrectory  By  Stan  Horzepa. 
WA1LOU  Handy  sized  booklet  wilh  room  tor 
your  own  notationt  I  N  10047  IM 


10007 
.75 


ARRL   Ra^ognnn  MeeMffe  Pads  IN 


ARRL  Spec^l  Operating  Ail  Consists  of  APRL 
Ham  Radto  Guide  full  cotor  U  S  area  call  map 
ARRL  tog  txwfc.  70  AHRL  radiograms  I  N  10063 

ARRL  Ham  Radio  Operating  QuMa  Brush  upon 
good  operating  pract»c«s  with  ihts  ready 
re^rence  source  IN   10005  4^ 

ARM.  SdiBRa  CMMnMntosBm  iiiLtudw 
Gatung  to  Ktyom  OSCAR.  Udo  on  111*  "RS~ 
enapa,  locstort  and  mor»>  I M  10064 


•0  meiaf  OXmg  HandbooA.  orts 

or^  pTDpagstioo    antennas  ent 

ar>d  op&^ting  practices    Us  fitted  wiin  solid 
practical  eKoer»erK:e  I  N  26307  4  JO 

Trie  AmMeur  Hadw  VeoKal  Anlerma  vfandDooa 
The  tirat  book  (or  amateurs  folely  about  vertical 
antennas  it  is  full  of  information        tN  2^t6 

5.00 

The  Challenge  of  160  Tr>e  unKiue  operating 
characterisltcs  are  eiiplained  and  there  are  tips 
on  building  simple  equipment  I  N  26312    4.9S 


Hkila  and  Klnke  New  ideas  written  by  hams 
themselves  This  is  full  of  practical  ideas  and  tips 
that  they  have  used  success luUy  l  N  10029  4.00 

Redio  Frequency  Inlerterence  A  new  boek  lo 
help  everyone  understand  RFi  It  covers  all  Irom 
good  neighbor  relations  lo  simple  technical 
cures  foi  RFI  Helps  identify  and  solve  problems 
IN   10063  3.00 


ARRL  Coda  KM  Upgrade  your  Nov*ce  or  Tact) 
Ltcansa  witfi  ihesa  2  60  mm  cassattes  w«th 
spaadtof  5  7w.  10  ft  t3  «rpm  instruction  booa 
included  iN   TQD46  1,00 

ARRL  Log  fteoAa  sp«rai  bourx)  books 
Large  IN  lOOiS  1.75 

Small  I  N   10020  7S 

TiMW  bi  the  World  wtth  Ham  Radki  Learn  all 
about  amateur  radio  with  a  teit  and  a  moria  coda 
casaatla  For  trie  beginner  studyirtg  (or  the 
Novice  •nBtTt  t  N   10031  7.00 

Understanding  Amateur  Radio  A  must  guide  for 
the  newcorr>er  it  enptains  m  simple  language 
etamantary  principles  ol  electronics  &  tetis  how 
lo  build  low  cost  equipment   I  N   10016       5.00 


Radio 
Publications,  Inc. 

Be«n  Antennae  Handbook  by  Wm  Orr  \M6SAt 
IN  26200  4  95 

Wire  Antennae  by  Wm   Orr   W6SA1   IN  10056 

5.tS 

Afl  About  Cubieal  Quad  by  Wm   Orr   W6SA< 
IN  26201  4.75 

The  Tnitti  About  CB  Antennas  by  Wm    Orr. 
W6SAI   IN  26202  5.tS 

EIWACs  Care  and  Feeding  of  Power  Grid  Tubaa 
IN   26205  *J» 

The  Antenna  Handbooli  t  N  26207  i.t6 

VHF  Handbooli  by  Wm   Orr   W6SAI   \  H   26203 

5.M 

Baiter    Short   Wave    Reception   by   Wm    Orr. 
W6SAI    IN  26204  4.SS 


Ameco  Books 

Communicate  wtlh  ttie  Wortd  with  Ham  Radto 
NP-'.    »  N   2<A825  6.f5 

Amaco  7-01  Ouaatton  and  Anaaisr  Ouidi  lor  Hm 
Novica  Exam   i  n  24a^  t.00 

Ameco    12-01    General    Class    Question   and 
Anawer  Guide  i  N  24829  t^ 

OueaHon  A  Anavar  lor  A^rancad  Claas  Exam 
fi-1  I  N  24809  1  JO 

OuestK>n  A  Answer  (or  Ettra  Ctast  Eiam  t7'1 
IN   24810  tJO 

RadtoAmateurTheory  Course  102-01  IN  24612 

9.t6 

Radio  Electronlca  Made  Simple  I  N  24800  2.50 

LogbooA  I  N  24607  1.50 

Comrftercial  Radio  Operator  Theory  Course  tS- 
01  I  N   24808       ^  6.95 

Commercial  QAA  License  Guide  Ete.  4  10>01 
IN  24805  1.95 

Commercial  OAA  License  Guide  Ele.  3  t-01. 
I  N   24804  2.aS 

Commercial  O&A  License  Guide  Ele.  1.  2.  A  9. 8- 
01.  I  N   24803  ^  1.50 


Other  Great  Books 


Pracbeai  Antennae  for  the  Radio  Amatsur  by 
Robert  hAyars,W'>  XT  A  naw  basic  arttanna  booA 
to  tab  you  wary  thir>g  about  makktg  and  using 


antarmaa.  Ite  with  pictures  »tvi  Unm  drawir>gs 

I H  32A07  ftJS 

CclBni  Radio  Co.  SSB  Amateur  SIngIt 
Sideband  IN   10092  4.95 

73  Ma^zme  VHF  Arrtenna  HandbOOA  I  N 
26303  495 

73  Magaikw  Novice  Class  Study  Guide   i  tn 

26300  4.95 

73  tAagaxme  General  Class  Study  Guide  I  N 

26301  SJS 

The  Beverage  Antenna  Handt>ooli.  I  N  26206 

K3CHP  OX  QSL  Guide  I  N  26313  3  95 

Amateur  TV  in  a  NulsheH  I  N  26322  5.00 

How  lo  Make  Better  OSL's.  I  N   26304  4.95 

The  Complete  Handbook  of  Slow  Scan  TV.  i  N 
305  IB  9.95 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday. 
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I 
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t 


Tab  Books 


N4V»c«  Ctut  Study  GuifN  I  N  :t0517  .         S.S5 
G*n#ral  Clau  StiHfy  GuttI*  <  N  305 Id         7 J 
Ad^vic*tf  Clau  Study  Gukl*  I  N  30522      IK 
£iitra  CUm  Study  Guki*  i N  20308, 5,W 

3050?  5  .as 

S7  ^ofl^m*  and  C*m«»  in  BmkC  1 14  30iSOl  7 JS 
Tli«  ^o^^uktflof  ^  Booh  I  N  30&D9       .    . 


Third  Cini  FCC  Llc«n»  Study  Quid* I.N  30St4 
riTAt  Cint  FCC  Uc«ni«  Study  Quid*  ■  N  3054^ 
EI#clfonle«  D»\m  Hfffidboo«  1  N  30S49         5  95 

Sole  O^QIIM  EFvclTDffkif  (  N  30577  4.95 

eMl«  E»«<:1ronic  Pft^tatni  So^i4d  IN    3054S 


Towrfi  Inltfruir^nJl  FET  Stim^iOft  IN   30500 

$««ond  Clau  FCC  Encycio^*d4«  f  n  30S35  7.iS 
H0«  li  UM  AF  «nd  AF  %ignM  Gvnvfii&n  r  N 
»Rt3  5f& 

li«Bl«t    Trarfc*itt>r/lC    Sutntthjliofi    Hmndbodk 
m  305t0  7.S5 

HF  and  OidJUJ  T««l  E4Mp«t>«nt  You  Cw  B^lld 
IN  305?i  6.** 

CpmmBrciy  FCC  Lk«n«  Hftnd%K><Mi  I  N  30543 

7.» 

IC  l^ofecU  tor  the  Amateur  and  iiip*rim«fiter 

I  M    30t?43  ...  .5.94 

How  fo  Rvad  fltctrcmlc  Circuit  Otaf^rami  t  N 
305M6  ...  e.B5 


Mattvf  HpniJbcKHc  or  1004  f*raClM:il  EI«cltOfifc 
ClFcuiti  I  M  30623  9^ 

liatlar  Hsntnnok  o1  Kam  ^wMq  CIrcuftt  i  H 

CoflWlat*  Shod  Wafva  LlalaMti  tiindbcwli  i  n 
30432  5^ 

Hutvr  OP  AMP  Appli»1^0A«  Handtwoa    IN 

CJ^J.  ilearuc  Handboot  r  N  30513  4.M 

EtfvcSkv  Tir«ybi«  Shov^on^  vWi  €V1i  vihl  %cQpm 
IM    305^5  5,55 

H^Htdbook  ol  El«clJonlc  Tatoln  i  N   :^CI64S  4J$ 

30^04  5  J6 

How  Id  Ba  a  Ham  I  N  30533  3.95 


Gtiiing  irw  Mosl  Our  ot  Tout  flactronic  Caicu- 

tm^  I  N  30S2S        .... ..   , .,,-.:.-  4.95 

How  1o  tmtall  Ewfy^rto  ElKtft>nle  1  K  30552 

7.15 

TlM  3  lit  tat  fW  naf>e«t«r  C^«dt1  H»nAH»l{  3  n 

Madatn  ApalkMiMoni  ol  Ltnaar  JC  •  IN   30530 

9.9S 

Mobil*  Radio  HandtKKik  I.N  30S34  . , , , , ,  4.95 
Baatc  £lactrlcilv  >rtd  Bag  inning  ffa^rtrorttes 
\H  30536  5.9& 

Practl^l  Solild  Staia  DC  Po«ar  Suppilef  IN' 

30515  t.as 

EPadrOfMc  Cofivanlona^  Symtwtt.  and  Fotmuiai 
\H  305?-t  5*t5 

T«ia«^  Inlamalianal  trarttKw  S^itctor  tN 
30S0r      - . .  „ . . .  J.v  * .:%  .  6,t5 

El«<tro«ile  tatt  E^fpnwnl  WMl  Hem  lo  Ut«  It 
IN  J04» 


Radio  Amateur 
Callbook 

Map  Llbf  aqr  A  eompL^e  mt  of  mapa,  p/otiit  world 
fnap.  gfeat  circfe  chart,  map  ol  N  Arnencd,  and 


wofia  ntias  IN  1O0O5 

Ciilbooii  bindari 

US  caiitjoofc  reti  l.M  10064. 
DX  ca1tb£>ah  blue  I  N  10065   . 

DK  CaUbooiti  r  N   10001 

U.S.  CaPbfWld  ).N   10000 

Pratli  map  oi  Nortti  Amitf*^  I  N 

£or^t  pfvtli:  map  ol  Ehc  World  I  N 


10004 
100^ 


3,75 

6.00 
6.00 

t4,95 

t5.95 

t.2S 


1JS 

Qraat  ck^l«  ctuft  ot  Et»*  World  l  N   lf)Q03    1.3S 


RSGB  Books 


(Hear  '  Amviwf  Radio  Sal  Hi  tin  The 
comp*«+Hens*i*e  iXKiti,  cm  ftmateur  $ai0tjif«i 
tiiu»lrat»d  with  utdures  and  cfvitb  tN  tOOd^ 

t.50 

VHF-UHF  Manuel  Ifyou  hav«  any  inififeslabawii 
30  MH/,  then  gel  Ifiiis  booK  II  covers  ffverythmg 
in  inis  lield.  I.N.2e£0b  13.9S 


5  NOVICE 


1 


TRAINING  PACKAGES 
TAPES 

Cf'a<;k  liie  code  and  ace  your  o^xom  by  study rn9 
1  ho  no  1^  way  w  II  b  our  sattct  tarr  o  f  cas^settes  J  irst 
d^op  thefn  into  a.  c^^elt^?  plBv^^'  ^^^  ttudy 
any  where  easriy  and  i|yick[y  Vou'li  have^  great 
ri^iuits 

73  etaHltM 

Nowi(;:tt  Theory  Tapes  pr«rparfr  you  ior  the  FCC 
novic#  enam  CtBatiy  prefontad  maienai  can  b« 
f*viiNt«d  many  lim«  f  N  ?ft30fl  1  S.9S 

Coda  T«p*t 

S'  word  per  m'n  S^'tJ  ^ape  t  N  26906  ^.15 

ft  ward  |>^  mm  BliU  Tipe  t  N  2^309  4.% 

13  word  p«r  mm  dJiLz  Tap«  1  N  26310  *M 
30  word  per  mm  BttU  T«|)«  1  N  20311 


rn-^  J 


3  95 
3.95 
3^95 
3,95 
3J5 

a.ds 

3.95 
3-95 
3.95 
3.95 
3.» 


Eo  a 

4JS 


AAflL  OS  CaM  Ana  Maft  i  K  10030 
ARAL  Wwid  Prvftx  Map  i  N.  10006 


3.00 
3^0 


Taco    Cod«  Pri^llea  Ti|>«  art  gufirjifilavd  for 

Novics1ap«lN  31461  . 
5  wpm  tape  I  N  3ii50 
7'^^0tn  tape  IN  3l45t 
10  wpm  tape  IN  31452 
13  wpm  tape  I  M  3MG0 
15  wpm  tapo  l  N.  31454 
1 7  wpm  tape  I  M  31455 
SO  wpm  tape  IN  31456 
2P  wpm  tape  I  N  31457 
2*^30  wpm  tape  1  N  31458 
35  4^  wpm  tap«  I  N  3t459 

Ainac^  Cddt  TifM* 

Juniof  Code  Couiaa  alOO-T  Covers  ttart 
wpm  IN   24619       ..*...  .,.. 

Ad**r>c*d  Cod«  Cour*«  alDS-T  From  0*4  k»  1« 

wpm,  I  N  2*a2T 4JS 

lanliif  Codv  Coun*  »101-T  Ooutite  lef^gm 
cowttf^  tn«  junic  ani$  Advancad  Coiirses  tiaii 
lO  IB  wpm   tN  24a2a  1-95 

fttra  Cl«at  Code  Court*  *104-T  Covcra  horn  13 
wpm  to  i^  wpm  «ncJudet  f^CG  IVJMI  «Ka«it.  IN 
wa?.   .  ....  ...tJi 

G«n«fal  Ciau  OSO  ta^m  HO^-OT  t?.  13.  14,  A 
l5Hpm  IK  3462:  4JS 

Extra  C1«M  OSO  lap*  tlHOT  19  20.  2M  2£ 

*H%m    \  N   24a2€  4.» 

Kantrofllct 

QSO  Cod*  Tapes  Cov&ra  7vv.  10,  13.  &  16  wpm 

l^n  r*3ady1f>r1tienewFClCft*»ms^l  N  £#906  4.95 

8u|i*r  OSQ  13  A  13  wpm  ca&Bdtta  t»p^^  An 
uxctiiieni  slucly  guide,  I.N  E'SSSt  .  ,^.,*,  ..;*.W 
Novtca  Coflibo  A  kit  that  mcludas  a  novrce 
l^conae  Manuil.  Nov4o«  tri^ory  ca3i»ttB.  5  wpm 
cawotia,  iind  7^4.  iaM3  15  wpm  QSO  tape.  IN. 

Qtnnuk  Claaa  Tmory  Coaraa  A  s«t  of  two 

cas3BiiiM  I.N. 21^0  .,,. .,.„,„^...|-i9 

lianrte*  T^aofy  Caaaatta  ThwHy  fpf  Ihg  no¥lcg  on 
1  cnatle.  LN  Z^£0 -   4.95 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S  A,  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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KENWOOD  MC-50 
dynamic  desk  mic 

This  mic  has  dual  impedance.  50  ohms  or 
50K  ohms.  Compatible  with  Kenwood 
equipment. 


45.00 


Call  today. 


B&W595 
coax  switch 

F«alures.  6  outputs,  a 
power  rating  of  2  KW  P£F. 
VSWR  of  less  than  t^l 
up  to  150  MHz.  grounds 
all  unused  antennas. 

21 .50  Call  today 

BftW  593  3  position 
coax  switch 

Th»s  switch  featurat:  3 
outputs,  a  power  rating  of 
2  KW  P£P.  VSWR  Of  iasa 
than  1  2  1  up  to  150  MHz. 
4  grounds  all  unused 
antent 


'^*r\'"\^'r\r\r' 


f^  f^  .^  .^ 


17.50calModay 


ORDER 
NOW! 


SHURE  444  desk  mic 

Has  PTT  switch,  adjustable  head  Freq 
300  to  3000  Hz.  Omnidirectional  with 
controlled   magnetic   mic   element  for 
SSB.  High  impedance:  50K  ohms. 


39.18 


Call  today. 


YAESU  OTR-24  world  dock 

The  OTR-24  World  Clocks  allows  you  to 
determine  the  ttme  anywhere  in  the 
world  at  a  glance  Using  the  included 
batteries,  operation  up  to  a  year  ts 
possible  without  replacement  of  cells, 
making  the  QTR'24  perfect  for  home  or 
portable  operation. 


35.00 


YAESU 


YAESU  Y0-14a 
desk  mic 

The  YD-14a  desk-tOff  microphone 
comes  with  a  flexible  neck  lo  suit  indivi- 
dual needs.  Its  smart  styling  matches  the 
FT-101Z  and  FT'901  series  of 
transceivers,  and  the  impedance  may  be 
switched  between  500  ohms  and  50  K 
ohms  for  universal  use. 


30.00 


Call  today. 


SWAN  SWR-1A  power  meter 
and  SWR  bridge 

Frequency  range;  3.5  to  150  MHz. 
Compact  and  light  weight  for  portable  or 
mobile  use.  Capable  of  handling  1.000 
watts  RF  and  measures  11  to  infinity 
VSWR 


Call  today. 


29.95 


Call  today. 


KENWOOD  HS-4  headphones 

You  can  wear  these  comfortable  head- 
phones for  hours.  Adjustable  and  light- 
weight 


19.50 


Call  today. 


All  band 

doublet 

antenna 

Covers  160  thru  tO  meters  and  has  a  total 
length  of  130'  ( 14  ga.  stranded  copper)  It 
may  be  made  shorter  tt  is  center  fed 
through  100'  of  470  PVC  covered 
balanced  transmission  line.  Assembly  is 
complete.  Antenna  tuner  required. 
Tunes  160  thru  10  with  1  antenna. 


24.50 


YAESU  YH-55  headphones 

The  YH-55  headphones  are  light  in 
weight,  and  an  extra-soft  cushion  makes 
for  many  hours  of  comfort.  The  audio 
response  is  shaped  to  match  that  of  your 
transceiver. 


15.00 


Call  today. 


BIG 
BUY' 


BIRO 
Model  43 
Thrullne® 
watt  meter 

50  ohms  nominal  impedance,  permits 
direct  reading  of  full  scale  power  from 
100  Mw  to  10.000  W.  Shock  mounted. 


Call  today 


130.00 


DONT 
WAIT 


TELEX  C-1320 
headphone 

The  headphone  is  fully  cushioned,  au- 
diomethc  type  drivers  are  ultre-sensitive 
DX'ers  choice  20-20.000  Hz.  Low  im- 
pedance 8-20  ohms 


41.80 


Can  today 


BIRD  ptug-in  elemente 

Frequency  Bands  in  MHz 


Call  for  yours  today. 


Powar 

ranQB. 

2^30 

2&eo 

100-250 

200-500  400-1000 

5W 

SA 

SO 

so            5E 

low 

10A 

roc 

1DD          10E 

25W 

2SA 

250 

250          25E 

SOW 

50H 

50A 

50C 

SOO          SOE 

100W 

100H 

100A 

100C 

tOOD        100E 

250W 

250H 

250A 

250C 

2500        250E 

500W 

500H 

500A 

SOOC 

500D        500E 

1«)0OW 

lOOOH 

tO(X)A 

1000C 

1000O      1000E 

2500W 

2500H 

5000W 

5000H 

H-Elements  (2- 

30  MH2 

:) 

47.00  ea. 

A-C-D-E  Elements  (25-1000 MHz)    39.00e8. 
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MFJ  &4d  Deluxe  V«rsa  Tuntf  II 

A  300  wan  antanna  tun^r  with  features 
like  dommy  IomJ,  SWR,  forward  and 
reflected  power  meters,  antenna  switch 
and  balun.  It  matches  every  thmg  trom 
t,S  thru  30  MHz,  COM  random  wires  and 
balanced  Unes^ 


119.95 


List,  CaH  tor  quote. 


**T*-itt 


& 


m7 


^^m 


X.  O :  O 


^j  I 


•••tt 


MFJ-160tO  random  ¥fire  tun«f 
Opei^te  on  ai^  bands  wuh  a  simple 
random  wire,  Up  to  200  W  RF  output. 
Ultra  compact  2"  x  3"  x  4".  Match  high 
Bnd  krw  fmpeciances  by  mter changing 
input  and  output.  30^239  connectors. 


29.95 


List  Calt  today. 


|y|FJ<94tB  Veru  tuner  11 

This  accurate  unrt  has  SWR  and  daai 
rmngv  wattmeter,  antenna  switch,  builf- 
In  batun.  300W  RF  oiitpyi.  Matches 
everything  from  1,S!hfu30MHz_Youcan 
use  just  one  antenna  and  increa^  the 
useable  bandwidth.  Has  SO-239  connec* 
tors  Mobile  mounting  bracket 


79.95 


List.  Call  today 


BENCHER  BY-1 
Iambic  paddia 

Th«  Uiciff^aitt  lamtkc  ped- 
dle. F«Atufes  solid  jiNvr 
contact  points,  lult  fangs 
ftdiuiirmm,  rtOff^»kitJf»«t 
and  hpftvy  steej  &l«dt 
iBHtureKf  tia^. 

39.95  Call  todcy 


BENCHER  BY-2 
Imnblc  paddle 

TT>e  BV-2  hOB  iJI  ttiii  fea- 
turoft  of  |h«  3/-1  t>uit 
corned  witti  chjrom#  twse. 

49.95  Calt  today. 


ORDER 
NOW! 


KANTRONICB  2in  trunk 
mount  antenna 

%  wave  trunk  mount  antenna 
complete  wilh  coaK  cable  and 
connectors.  No  drilling  neces- 
sary. 


7.95 


Cali  today, 


A  speaker/phone  patch  to  match  thp  FT* 
901  series  The  untt  has  full  metenng  and 
t^vel  eontfots. 


74.00 


HAM-KEY  HK3M 

Improved  straight  key  with  a  footed  base 
so  there's  no  reason  to  attach  it  to  ttie 
desk,  fi  has  velvet  smooth e  action. 


19.95 


Call  today. 


ORDER 
NOW! 


AVANTI  Thru  the  glass 
antenna 

A  2  meter  antenna  that  attaches 
thru  glass  without  drilling  holes, 
VHF.  Use     for     mobile,  marine, 
S  base  station. 


32.95 


Call  today^ 


DENTflON 
Btg  Dummy 
load 

Now  you  can  tur»e-up  off  the  air  with  the 
Big  DuTfimyf  If  has  a  flat  SWR.  fu«  treq. 
covefage  from  1,8  to  :SX)  MHz  and  a  high 
grade  of  industrial  cooling  o\\  futnrshed 
with  the  unit  Fully  assembled.  Cut  out 
the  QRM  tactor  now! 


Call  today. 


29.50 


NYE  VIKING 

"fUtatler  Key** 

114-330-001 

The  *' master  key"  is  the  frrBt  ma  (or 
improvement  in  telegraph  key  design  in 
50  years'  Contact  assembly  is  iaolated 
from  base,  greatly  re<$ucing  shock 
hazard.  Heavy  diecast  body  eUmi nates 
^'walking"  Gofd-piated  silver  contacts. 
Complete  with  Navy  knob  and  two 
conductor  cords  with  v*'"  key  plug. 


M 


19.50 


Call  today. 


HY-GAIN  HB^MAG  297 
Hy-bandar  foldov«r  antanna 

A  magnetic  moiint  antenna  with 
foldover  for  hatchback  cars.  5/S 
wave  provides  tow  angle  radia^ 
tion  for  maximum  gam.  f^achet 
foldover  thru  180  degrees.  Holds 
posttJon  up  to  120  mph.  Less  than 
1,4:1  VSWR,  144-148  MHz,  3  dB 
gain. 


19.95 


Call  today. 


/*¥»^l 


Call  today! 


DRAKE  Dummy  loads 

DL-1000  air  cooled  dummy  load.  Power 
rating  10CX)  watts  SWR:  |J:I  majf.0-30 
MHz  SO-239  connectors.  Expanded 
rating  limitation  when  used  with  the  FA-7 
cooling  fan.  Afao  available:  OL-^SOQ 
dummy  ioad  19.36. 

4if  aSdCall  today. 
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Beams  vs.  Linears: 
Which  Should  You  Buy  First? 

get  the  most  bang  for  your  buck 


John  O,  Buttk  N40E 
4612  Broadmeadow 
Hunlsviile  AL  35SW 

Many  hams  who wou 
enjoy  the  perfor- 
mance and  convenience  of 
a  rotary  beam  antenna 
hesitate  to  consider  this 
alternative  because  of  the 
cost.  Instead,  they  pur- 
chase a  linear  amplifier 
with  hopes  of  making  up 
for  the  lost  antenna  gain 
with  power.  This  is  not  only 
a  less  desirable  solution 
from  the  standpoint  of 
''spectrum  pollution/'  but 
italsp  results  in  less  perfor- 
mance and  more  dollars 
spent  making  it  a  poor 
choice  indeed.  Why?  Read 
on. 

First,  consider  the 
average  amatetir  installa- 
tion prior  to  purchasing 
either  a  beam  or  §  linear. 
The  transmitter  input 
power  is  about  180  Watts, 
and  the  antenna  is  a  ^rap 
vertical.    The    effective 


radiated  power  on  twenty 

meters  is  given  by:  Perp  = 

(PtK^tKnano  '^^^L  where 
G  a  —  a  n  t  e  n  ha  d  i  recti  v  e 
gain  (dB);  Pt=  transmitter 
dc  input  power  (Watts); 
i7t=  efficiency  of  transmit- 
ter final  (%);  and  Ha^^f^" 
tenna  radiation  efficiency 

For  a  trap  vertical,  there- 
fore, the  directive  gain  is 
approximately  0  dB,  and 
the  radiation  efficiency  is 
anywhere  frppri  1Q  to  5Q.% 
depending  on  the  radial 
system  and  traps.  Assum- 
ing the  best  say  50%,  and 
assuming  a  transmitter  effi- 
ciency of  70%,  the  result- 
ing erp  is  63  Watts, 

Now,  consider  the  addi- 
tion of  a  medium  power 
ampiifier  — say  a  Heathkit 
SB-200  or  Yaesu  FL-2100A, 
with  1200-Watt  PEP  input 
power.  The  resulting  erp  is 
now  420  Watts!  Sounds 
pretty  good,  huh?  Well, 
maybe  so.  But  first  let's  see 
what  a  moderate  beam  can 
do. 

Consider  the  Hy-Gain 


TH-3  Junior.  This  isi  an  ex- 
tremely lightweight  [26 
pounds!  beam  which  i^ 
small   ^^fiough   (12-f&fet 

boom,  and  approximateiy 

25-foot   elements)   to   be 

turned  by  a  TV  rotor.  The 

TH-3  Junior  boasts  a  gain 

of  8  dB  over  a  dipole,  or 

10.4  dB  over  isotropic.  And 

the  efficiency  is  essentially 

100%.   Let^s  see  how  this 

stacks    up    against   the 

linear.  The  erp  of  a  180- 

Watt   transmitter   with   a 

TH-3  Junior  is  a  whopping 

1382  Watts! 

This  is  not  to  mention 

other  advantages  of  a 
beam  over  a  vertical.  First, 
a  beam  will  improve  the 
Strength  of  the  signals  you 
hear  as  well  as  your  own 
signal.  (Remember  the  old 
addage:  "You  can't  work 
'um  if  you  can't  hear'um.") 
Also,  the  directivity  of  the 
beam  may  often  be  used  to 
reduce  QRM  from  state- 
side stations,  etc.,  or  even 
line  noise.  Finally,  TV  I  is 
reduced  whenever  an  an- 
tenna system  is  raised  to  a 
higher  location. 


Okay,  you  say.  But  wh^t 
about  cost?  That's  the  best 
part.  First,  what  is  the  best 
deal  on  a  medium-power 
linear  amplifier  that  you  can 
hope  for?  The  Heathkit® 
SB-201  is  about  the  best  buy 
for  the  money  at  $449, 
A  three-band  rotary  beam, 
on  the  other  hand,  can  be 
yours  for  the  bargain  price 
of  only  $243.70,  including 
tax,  rotor,  and  mounting 
hardware.  Table  1  gives  a 
cost  breakdown  for  the 
antenna  and  associated 
hardware.  Notice  that,  with 
the  exception  of  the  anten- 
na [a  Hy-Gain  TH-3  Junior 
available  from  most  ham 
dealers),  all  other  com- 
ponents are  available  at 
your  local  Radio  Shack 
store. 

By  mounting  the  anten- 
na on  the  roof,  one  is  able 
to  get  about  15  to  25  feet 
of  height  for  free,  thus 
making  the  overall  height 
about  30  to  40  feet, 
depending  on  the  house. 
While  not  optimum  for 
long-haul  DX  on  20  meters, 
this  antenna  will  perform 
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MY  COMPETITION  KNOWS 
ME,  YOU  SHOULD  TOO. 


COMPLETE  KITS;  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE.  HAL-flOOA/DlGlT  COUNTER  WITH  FRE- 
OUENCV  RANGE  OF  Z^f^O  TO  60O  MHz.  FEATURES  TWO  INPUTS  ONE  FOR 

LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY;  AUTOh^ATlC  ZEFlO 

SUPPRESSION.  TIME  BASE  IS  1.0  SEC  OR  ,t  SEC  GATE  WITH  OPTIONAL  10 

SEC  GATE  AVAILABLE.  ACCURACY  +001%,  UTILIZES  tO-MHz  CRYSTAL  5 

PPM. 

COMPLETE    »<rT 


hiliJb-rikllbJ'h-l^ilb 


t4-lllBi.l'l--l-ldBrilt 


$129 

HAL'^OOA  7.DIG1T  COUNTER  WITH  FBEQUENCY  RANGE  OF  ZERO  TO  300 
UHi.  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HtGH  FREOUENCYl  AUTOMATIC  ZERO  SUPPRESSION.  TIME  BASE  IS  1.0  SEC 
OR  .1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE.  ACCURACY 
±  .001%,  UTILIZES  10-MHz  CRYSTAL  5  PPM. 


COMPLETE    KIT, 


lb  ■■  «-  V  V  j''.-f  -^  «  '»  V  -b  -ri-  I  . 


h  i'--s^~*  i;-fr*v-#-i--i  ■  p'-i'^-vy  i''"^i 


S109 


KAL-S0A  S'DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MHz  OR  BETTER  AUTOMATIC  DECIMAL  POINT,  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  INPUT,  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONtX 
PRE  SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN  MADE,  t  0 
SEC  AND  .1  SEC  TIME  GATES.  ACCURACY  ±001%  UTILIZES  TOMHi 
CRYSTAL  5  PPM. 

^#Wnn  r  wW  I   C        iVI   i  *   m  w  m    '■   ^   jf    pea  ■  li  Vp    »    '    ■***■■*■    ■    ■    ■■■    ««!"T*"i    ■■-■ p    ■■    p-    «vp-pi">pV  JtUPm 


PRE'SCALER  KITS 

(Pfe-drllled  G10  board  and  all  components) 

HAt  300  A/PRE - ,,..  .  $24.95 

(Same  as.al;!QVQ  with  prearnp) 

HAL  600  PRE. . . , ....  i^vii  .iwv;  ^iv.  i.v.  Vi^^,  *  * $34.95 

tPredriHed  GlO  board  and  ah  cOfnponents) 

HAL600  A/rRE^.*,. ,„. $39.95 

(SaTTi^  as  above  but  wjth  prcamp) 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT  COMES  WITH  2  SlOED.  PLATED  THRU  AND 
SOLDER  FLOWED  G  tO  PC  BOARD,  7  56rs,  2-7402.  AND  ALL  ELECTRONIC 
COMPONENTS.  BOARD  MEASURES  aVs  k  5V*  INCHES.  HAS  ^2  LINES  OUT. 
ONLY  t39.9S 

DELUXE  12'BUTT0N  TOUCHTONE  ENCODER  KIT  utilizing  the  new  ICM  7206 
chip,  Pfovides  both  VISUAL  AND  AUDIO  indications!  Comes  with  lis  own  (wo- 
tone  anodized  aluminjin  cabinet.  Measures  only  2  3/4  x  33/4'  Complete  with 
Touch-Tone  pad,  boards  cry&tal,  chip  and  aH  necessary  components  to  finish 
the  Kit. 


Fof  those  who  wish  to  mount  the  encoder  in  a  hand-hefd  unit,  the  PC  board 
measures  only  ^16"  x  1  3M".  This  partial  kit  with  PC  board,  crystal. chip  a/id 
components. 


ACCUKEHS— MtMORY  OPTION  KIT  THIS  ACCUKEYER  MEMORY  KIT  PRO- 
VIDES A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVF  ACCUKEYER,  WHILE  DESIGNED  FOR  DIRECT  ATTACH- 
MENT TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACGUKEYEH  BOARD  WITH  LITTLE  DIFFICULTY,  $16.95 

ACCUKIYER  (Km  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WB4VVF  ACCUKEYER  Of^lGlNALLV  DESCf^lBED  BY  JAMES  GAR- 
RETT,  IN  GST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK, 
S  J  4,95 

ACCUKIYLR'MlMOIty  OFItOIMlUr-^TOGETHER  Q^ILY  f  32.00 

6  DIGIT  CLOCK  *   12/24  HOUK 

COMPLETE  KIT  CONSISTING  OF  2  PC  GlO  PRE-DRILLED  PC  BOARDS,  1 
CLOCK  CHIP.  6  FND  359  READOUTS,  13  TRANSfSTORS.  3  CAPS,  9 
RESISTORS.  5  DIODES,  3  PUSHBUTTON  SWITCHES.  POWER 
TRANSFORMER  AND  INSTRUCTIONS. 

DONT  BE  FOOLED  BY  PARTIAL  KITS  WHERE  YOU  HAVE  TO  BUY 
EVERYTHING  EXTRA. 


rXlCcD  AT       r^^k'^'P  *;^»>jrf->:p"Hipi;iiiii*.i->^*  4 


1  ■  ■  p 


.$11.95 


CLOCK  CA&E  Available  sin^  will  ht  any  one  oi  tha  above  clocks.  Regular 
Price  . .  .  $6.5€  but  Only  14.50  when  bought  with  clodi 

5JX-DiGtT  ALAftM  CLOCK  KIT  for  home,  cam  per,  RV,  or  field  day  use.  Operates 
on  1£-volt  AG  or  DO,  and  ha^  its  own  60-Hz  time  basa  or\  the  board.  Comptate 
with  all  electronic  components  and  two-piece,  predrjlled  PC  boards  Board 
size  4'  X  y\  Gomptete  with  speaker  and  switches,  if  operated  on  DC,  there  Js 
nothing  more  to  bDy.* 

riJC£DAT .*., ,,.♦,!  1 6.95 

Twelv^-volt  AC  Mne  cord  for  those  who  wish  to  operate  the  clock  from  1 10-volt 
AC.  $Z.9S 

SHIPPING  INFORMATION 

ORDERS  OVER  $15,00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED,  ON  ORDERS  LESS  THAN 
S15  00  PLEASE  INCLUDE  ADDmONAL  S1.00  FOR  HANDLING  AND  MAILING 
CHARGES.  SEND  SASE  FOR  FREE  FLYER. 


j-m\  (.tim» 


HMtOLO  C.  NOWLAND 
WdZXH 


HAL-TRONIX   -H24 

P.O.  BOX  1101 

SOUTHGATE,  MICH.  48195 

PHONE  (313)  285^1782 


J 


Hou)  nm 


jujL    ei&r 


IHlO  15 


■■■>.{>  '    ?   ■'T^HiJ  ,-!i'^'^. 


Mr-H 


mi 


iW^f^n_ 


WK) 


lOfflf^tl 


r/l4-86S  With  SCANNER  (optional) 


THE 


FA1-88  &  88S 

25  watts/143.0-149.0  MHz 


In  the  tradition  of  ttie  famous  FM-DX  and  the  FM-28 
Clegg  proudly  announces  the  2  Meter  FM  Transceiver  of 
the  next  decade. 

We've  retained  d!l  the  features  and  performance  of 
the  popular  FM-28.  And  we've  added  CAP  and  MARS 
frequency  coverage,  And  weVe  added  an  optional 
SCANNER.  You'll  have  continuous  control  of  output 
power  from  1  to  25  watts  rrght  from  the  panel. 

As  with  the  FM'28  we  give  a  full  1  YEAR  limited  warranty 
And  when  you  purchase  on  FM  88  or  88S  we  will  refund 
your  purchase  price  if  for  any  reason  you  efectto  return  it 
wrthin  the  first  10  days. 

Because  the  FM-88  is  available  ONLY  DIRECTLY  from 
CLEGG  and  there  Is  no  "MIDDLEMAN"  involved,  we  are 
able  to  deliver  to  you  much  more  RADIO  for  your  hard 
earned  dollar.  You  are  virtually  buying  WHOLESALE! 

A  LIMITED  QUANTITY  OF  THE  NEW  FM-88  WILL  BE  AVAIL- 
ABLE FOR  OCTOBER  DELtVERY  YOUR  DEPOSIT  NOW  WfU 
ASSURE  YOU  OF  EARLIEST  DELIVERY  Whether  you  elect  the 
FM-88S  at  $439.00  or  the  FM-88  [without  SCANNER)  at 
only  $345.00,  we  are  certain  youTI  be  delighted  with  your 
selection.  (These  introductory  prices  won't  last  long), 

Ecsch  unit  is  supplied  compfete  with  Mobile  Mounting 
Bracket  Base  Station  Bale;  Microphone:  Mobile  Power 
Coble;  Base  Station  Power  Cable  and  many  many  t>ours 
of  OPERATING  ENJOYMENT 

A  detailed  SPECIFICATION  sheet  describing  the  new 
transceivers  and  Ciegg's  coordinated  accessories  and 
anfennos  is  yours  for  the  asking.  Phone  1  (800]  ■233-0250 
today  for  your  copy  or  to  order  eithaf  one  of  these  su- 
per TRANSCEIVERS! 


/%4^^ 


*^C3 


CommunjcatrQns  Corp 


^^/  1911  Old  Homestead  Lane 

Greenfield  IrKJystriaJ  Park  East 
Lancastenf^  17601 
(717)299-7221 


j^  R&sd&r^^fvt09 — see  page  243 
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qttite   respectablv   on   IS 

and  10  meters,  and  will  be 
considerably  better  than  a 
vertical  even  on  twenty. 
My  wife  (WA4WQH)  has,  at 
last  count,  totaled  up  101 
countries  on  just  such  an 
antenna,  driven  with  a 
KWM-1! 

Although  the  TH-3 
Junior  is  my  personal 
choice,  there  are  several 
other  antennas  which 
might  fit  the  bill,  Mosley, 
for  example,  has  the  TA-33 


Junior  for  only  $130.00, 
Several  companies  offer 
lightweight  quad  kits,  and 
even  a  CB  antenna  turned 
horizontal  would  be  a 
good  bet,  if  you  iust  can't 
bear  to  mount  the  antenna 
on  the  roof  of  your  house,  a 
telescoping  mast  could  be 
substituted  for  a  slight  in- 
crease in  cost  Any  way 
you  do  it,  such  an  antenna 
system  will  be  the  best  buy 
in  a  linear  on  the  market 
73  and  good  DX  ■ 


1M220 

ATcher  servo-rotor 

$54.95 

15-842 

5ft.Tnast,M/4" 

3.29 

15-343 

10  iU  1-1'4"  tnast 

5.99 

15-517 

Heavy-duty  trij>od 

15,95 

15*888 

Universal  mount  masl  anctior 

1.19 

15-1204 

50  feet  of  rotof  cable 

3.99 

278^971 

50  feet  of  RG-SSAJ 

9.95 

15-025 

Gtiy  wire  anchors  (2  sots) 

1,18 

15^29 

Turnbuckles  (2  sets  of  2) 

1,58 

15-031 

100  feet  of  BoH  galvanized  steel 
fluy  wire  (2  each) 

1.89 

TH'3  Junior  antenna 

129.95 
$229.91 

Alabama  sales  tax  6% 

+  13.79 

$243  JO 


Table  7.  Cosf  breafcdown. 


£k,  Barry  S*  framm  KSSD 
$107  Hidg^er^t  Rd\ 
Gr^^nvilk  TX  75401 


The  chicken  Delight  Beam 


a  tasty  morsel  for  10 


Requires  a  Crossbow. 


The  Chicken  Delight  10 
meter  beam  is  a  quick, 
inexpensive,  and  effective 
monoband  vagi.  There's  no 
need  for  truck  or  UPS  ship- 
ments, just  a  trip  to  Radio 
Shacfe. 

The  main  ingredient  is  a 
Radio  Shack  Archer*  3-ele- 
ment  CB  (known  around 
these  parts  as  chicken 
band)  beam.   This  one   is 


*  I  J**** 


niRfcttjn- 1«'  [  i/7 


r 


tlE¥E*iT 


V*^^** 


BEf VECTOR   ^f    t  ifZ* 

Fig.  t 


Stock  number  21-933, 
known  as  the  Crossbow^^ 
lit.  This  lightweight  beam 
can  be  easily  modified  for 
10  meter  operation.  The 
element  spacing  and 
lengths  must  be  changed  as 
well  as  the  gamma  match 
network* 

The  Dimensions 

The  distance  between 
the  reflector  and  the  center 
of  the  boom  mast  bracket 
remains  at  65",  but  the 
boom  bracket  center  to  the 
driven  element  dimension 
is  shortened  to  13'\  The 
driven  element  to  director 
distance  is  increased  to 
60".  These  dimensions 
create  a  yagi  with  a 
.2'wavelength  reflector 
spacing  and  a  .15-wave- 
length  director  spacing. 
The  reflector  element 
length    is    IZ'iyi"'.    The 


driven  element  length  is 
Ib'SVi"  and  the  director 
length  is  W\Vi'\  These 
dimensions  place  reso- 
nance  in  the  phone  portion 
of  the  band.  Transposing 
the  above  dimensions 
directly  to  the  assembly  in- 
structions makes  for  rapid 
construction  of  the  anten* 

The  gamma  match  writ 
need  to  be  readjusted  a 
small  amount  from  the  11 
meter  setting.  This  adiust- 
menl  will  need  to  be  made 
on  an  individual  basis.  An 
easy  way  to  adjust  the 
match  is  to  place  the  beam 
on  end,  with  the  reflector 
against  the  ground  and  the 
antenna  pointing  straight 
in  the  air  Matching  per- 
formed in  this  manner  is 
usually  close  enough  for 
practical  purposes.  The 
construction  of  the  match 


is  good  and  it  takes  legal- 
limit  rf  easily 

I  recommend  using  a  small 
quantity  of  anti-corrosion 
compound  where  the  ele- 
ments slide  together,  a  dab  of 
RTV  on  each  element  end 
sheet  metal  screw  head,  and 
plenty  of  RTV  on  the  gam- 
ma match  coax  connector 

Because  of  the  beam's 
light  weight,  it  is  easy  to 
erect  and  may  be  turned  by 
a  light-duty  roLor, 

The  performance  of  the 
Chicken  Delight  is  far 
superior  to  the  10  and  15 
meter  Interlaced  duoband- 
er  I  aiso  have  up,  even 
though  the  duobander  is 
30'  higher  in  the  air 

There  is  no  doubt  the 
Chicken  Delight  is  an  inex- 
pensive, effective  beam. 
There  now  can  be  no  ex- 
cuse  for  not  using  a  yagi  on 
10  meters, ■ 
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Call  or  Write  for  Delivery  or  Quote 

RF  POWER  LABS 

V-350 


Other  Models  In  stock 

2  Meter  Base  Amplifier 

15W  In  —  400W  Out 

LEAVE  A  MESSAGE  &  WE'LL  CALL  YOU  BACKI 

MADISON 

ELECTRONICS  SUPPLY,  INC. 

1508  McKINNEV  •  HOUSTON,  TEXAS  77002 

AG6K,   W5VVM.   W05EDE-   K52D    WA5TGU,   WB^AYF.   KSBC.    KS8GB. 
MSOJ    W5*IB6.  KSAAO.  M^i.  WB5USV. 

MASTEIICHARGE  -  VISA 


The  intimate 

QRMKiUer 


MODEL  Ft'1 


FREQUENCY  AGILE 
AUDIO  FfLTER 

$1011  95 

IfltJutJifKj  Pre-Paid 
Shipuin^  &  Fuil  tnsirance 

»  Mad<  in  Ertgr^jvi 
*  ^Q  Day  W«rr«niv 
•  Heviewini  inOST  Aug,  I9T9 
Wod«t  FL  1  19  3  v«rs«tli^wM-Oft  .  VtSA^ASTERCHAflGE  acctpfwJ 

sud^o  fiillvr  for  communi- 

c«ii0nf^r«c«ivets.  n  9iv«i  grftai  fle^itbiliry  in  helping  lo  «KtF«ct  tlwde^red 
tM|n»l  isSS.  CW.  RTTV,  bicJ  fte$fn  background  intflfttf«fw»  »rK!  yet  pimply 
corinecTt  hiietw^^n  1oix1$^a^4r  »nd  rtic«tw«r  output. 

•  Fully  autornatic  sCiarch/ lock /track  op«fBtioni  i<it  riotching  oul  un^Aiantcct 

•  Sal^ctable  bandpass  or  t)«nd-rej8cl  modes. 

«  Bundwictlti  smoothly  vafisiblff  h^m  ?0  Hir  io  1000  Hi, 

•  Cfstitisi  frequency  s^mooihly  variable  from  280  to  3OO0  Hz, 
«  Built-fn  2  watt  powflr  C^utput  fiagA. 

•  Utn  iniernal  d'voH  batitry  or  e^ctif  nat  source  &(  6  to  12  voiti  DC. 

Appltc^fitor)  la  CW 

Modn*  F  L  %  t'S  supSfto  lor  CW  rec^fption.  As  an  estra  retinnmefit  automavie 
f**au«rKy  coritroi  ca<i  be  mviictied.  whicfv  enables  the  fifier  to  (unt  itself 
tjnf<5  a  CW  vtaiiOf^  ov«r  a  TOO  N  j  r«fige,  Tttis  way  the  20  H/  minimum 
bandwidth  ^ecome^  ai  etsy  to  tiifw  ifi  as  if  H  mmt*  10@  Kil 

Afiplieatiofi  to  SSB  4aiI  RTTY 

For  SSB  o'  RTTV  rec«ptlOfl  Model  FL  1  can  b«  us«d  to  gtve  «iit>er  a  fully 

«Ciit#st«We  audio  "windtMr"  to  p«ss.  the  rented  itgn^t  m«i  W  r«j«ct  othofs, 

or  «s  a  vartabi«  notch  to  r«mov«  unwanted  narrow  band  flgnalt.  Tmning  tn 

tha  riotch  mode  cati  b«  fuHv  auioinaticiOf  manuat  Auto  not ctii»*g  allows 

rouiifie  "tiandi  off  use  of  a  notch  only  20  Hi  wkta  *o  titat  the  ivanred 

fJgn^  i*  complete  J  V  urtaf^BCted. 

Dadicjtted  to  £is«^teoc*  iE*cH«*¥a  importftf^ol  DATONG  ASP'* J 

^^■%  Technical  B^^62 

^^■^^P  Products  Blmi?ngham,  Michigari  4SG1 0 

^^m^Cofp.         i^AIOft      Telephone  3 13/644-569B 


A  Breaktfiroigh  in  Technology! 

MCMPBOCESSOR  COKTROLUD 
SYNTHESIZED  HAKDIE 


FT-207B 


144-148  MHz  Range 
3  Watts  Output 


4  Memories  plus 
Programmable  Oftset 


BNC  Antenna 
Connector 


Squelch  Conlrol 


Audio  Gain 
Controt 


Memory  and 
Band  Auto  Scan 


Aulomal^c  Banery  Saver 
Faatyre  for  LED  Display 

Prionty  Channel 
Rubber  Flex  Antenna 


Clear 'Busy  Auto 
Scan  Selector 


Repeater/Simpfex 
1^      Offset  Switch 


Condensor  Mike 


5-Oigtt  LEO 
Readout 


Keyboard  Encoded 
Frequency  Entry 

Keybcwd  Lock 
guards  against 
accidental  frequency 
chafige 


Remote 
\  Speaker^tke 
Input 


Channel 
Busy  Lamp 

Transmit 
Indicator 


Display 
On /Off 


-  5  KHz  Up 


Optional  Equipment; 

Tone  Squek^h.  Speaker/Mike,  Nicads.  Battery  Gha/ger 

n*  r««»  FT  20711  Sf9flmiTt4  MMdfit 
in  aff  IN  ftMfares  jrwr  cmtid  want  in  i  w§/f  «iap»rf  pM^ft 

TOWER  ELECTRONICS 

24001  Alicia  Pky.,  Mission  Viejo,  CA  32631 

(714)  7^8^000 

Thfl  Soutliwest's  fyU-ilm  Tmsu  Ob 


1^  f^^Bti^r  S»rv/cff— s#fl  p^ge  243 
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The  TR-7500  Goes  Inverted 

—  see  you  on  the  flip-flop 


Put  it  in  reverse. 


i^uisE.  Vo€mun  WA2JKN 
25  Tamarack  Hill  Drive 
fioughkeepsie  NY  12603 

The  Kenwood  TR-7500  is 
a  beautiful  2  meter  FM 
rig.  It  ts  synthesized  and 
has  a  50i3osition  channel 
switch,  which,  together 
with  a  +15  kHz  switch, 
gives  100  channels.  It  also 
has  selectabte  ±600  kHz 
transmitter  offset  and 
simplex  for  each  channel. 
The  rig  comes  set  up  with 
44  X  2  =  88  prepro- 
grammed channels  to  cov- 
er all  repeater  and  most 
simplex  frequencies  listed 


RSIM 


FMOM 


TSIPI> 


ITS  out 


T^OUt 


/fr 


Bl/C 


^v)  "'^^^)^~'^^^ 


Fig.  t.  The  unused  inputs 
(pins  5,  6,  8,  and  9}  of  the  IC 
are  grounded.  This  is  good 
practice  for  any  CMOS 
project  U1  =  4070  CMOS 
''quad  exclusive  OR''  /C  R1 
-  47k  Ohms,  'A^Watt  resis- 
tor. 


in  the  ARRL  2  meter  band 
plan.  For  what  more  could 
you  ask? 

Well,  you  could  ask  for 
the  rest  of  the  simplex 
channels  (1 4737.  60, 63, 66, 
and  69).  And  that's  no  prob* 
lem:  The  TR'7500  has  a 
diode  program  board 
which  allows  you  to  pro- 
gram six  frequencies  of 
your  choice.  The  above- 
listed  simplex  frequencies 
take  five  of  the  six  chan* 
nels.  Now  you  have  all 
repeater  frequencies  and 
all  simplex  frequencies, 
and  one  channel  left  on  the 
program  board.  What  do 
you  do  with  that  one  chan- 
nel? 

How  about  program- 
ming it  for  your  favorite 
repeater's  input  frequency 
so  you  can  go  reverse  if  the 
repeater  is  down  and  you 
want  to  QSO  with  your 
rock^bound  buddy?  Or  per- 
haps you  want  to  be  able  to 
listen  on  the  Input  to  deter- 
mine if  you  are  in  direct 
range  of  another  amateur? 
Good!  just  program  the  re- 
maining channel  for  the 
favorite  repeater's  input 
frequency.  Suppose,  how- 
ever, there  are  two  or  more 
favorite  repeaters?  Which 
simplex  frequencies  do 
you  give  up?  Another  prob- 
lem with  programming 
the  repeater  input  frequen- 
cies (at  least  in  my  case)  is 
that   the    programmable 


channels  are  on  the  op- 
posite side  of  the  channel 
selector  switch  from  the 
repeater  output  frequen- 
cies. In  switching  from  out- 
put to  input  and  back,  I'd 
miss  half  the  conversation. 

After  going  through  all 
of  the  above  within  the 
first  coupte  of  months  of 
purchasing  my  7500,  t 
decided  to  look  for  a  better 
way.  The  squelch  knob  has 
a  pull-on  puslvoff  switch 
which  is  meant  to  control 
an  optional  subaudible 
tone  encoder.  I  bad  no  in- 
tention of  instatling  that 
option  on  my  rig,  which 
meant  that  there  was  a  free 
switch  on  the  front  panel.  I 
decided  it  would  be  nice  if 
I  could  go  reverse  by  sim- 
pty  pulling  out  the  squelch 
knob. 

This  modification  will 
allow  you  to  do  just  that  It 
is  inexpensive  (a  resistor, 
an  IC,  and  an  IC  socket] 
and  very  easy  to  install.  No 
circuit  board  lands  have  to 
be  cut  Just  unsolder  a  cou- 
ple of  wires  and  add  more. 
The  modification  has  per- 
formed flawlessly  for 
several  months  in  my  rig, 
and  for  about  a  month  in  a 
friend's  rig, 

The  circuit  works  quite 
simply  (see  Fig.  1),  The  two 
exclusive  OR  gates  are 
used  as  controllable  in- 
verters. The  two  lines  in- 
verted are  labled  RS  and  TS 


on  the  7500's  schematic. 
These  lines  control  the 
selection  of  the  correct  off- 
set crystal  during  transmit 
and  receive.  For  normal 
operation  (squelch  knob 
pulled  out),  the  simplex 
crystal  is  used  for  transmit 
and  the  receive  crystal  is 
selected  by  the  transmit 
offset  switch. 

The  circuit  is  con- 
structed on  the  bottom  of  a 
14-piR  IC  socket  (see  Fig.  2). 
All  leads  are  brought  out, 
the  IC  is  plugged  in,  and 
the  whole  assembly  is 
wrapped  in  electrical  tape. 
(Be  careful  not  to  short 
anything  when  applying 
the  tape.)  The  front  panel, 
diode  program  board,  and 
the  transmit  offset  switch 
are  removed.  The  red  and 
yellow  wires  are  un- 
soldered from  the  offset 
switch.  The  red  wire  is  TS 
and  the  yellow  wire  is  RS, 
coming  from  the  phase 
locked  loop  circuit  board 
The  red  wire  goes  to  TSIN 
in  Figs.  1  and  2;  the  yellow 
wire  goes  to  RSIN  TSOUT 
is  soldered  to  the  lug  of  the 
offset  switch  from  which 
the  red  wire  was  removed 
RSOUT  is  soldered  to  the 
lug  from  which  the  yellow 
wire  was  removed.  The 
wire  labeled  "from  SUB 
switch"  is  connected  to  the 
orange  wire  coming  from 
the  back  of  the  squelch 
control.   This  wire  comes 
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NEW  MFJ-624  Deluxe  Hybrid  Phone  Patch 

Feature  Packed:  VU  meter  for  line  level  and  null.  Has  receiver  gain, 
transmitter  gain,  null  controls,  bypass  switch.  Beautiful  hum-free  audio. 
RF  filtered.  VOX  or  push-to-talk.  Works  with  any  rig.  Simple  patch-in- 

patCh-OUt  Installation.  cnsp,  dear  hum^free  audio 

fs  what  phone  pBtching  is 
alt  Bboiit  and  MFJ  has  iU 


This  mm  Mfi-624  Teltpatcb  i  hybtrd  phcn« 
patch  giwes  you  a  combmalion  of  peMorrnaiice, 
features,  and  quality  tfiat  you  won't  find  In  ottier 
phtire  patches. 

PEHFORMAMCE:  Gives  you  crisp  clear,  hum  tree 
audiD  ^hich  is  wtial  phone  palDhlrig  is  all  at}Out. 
Use  automatic  VOX  or  push  to  talk.  FiF  pi  tillftrs 
and  PC  boaoi  consiniction  eluntnaies  HF  feedtiack. 
Woitcs  with  any  hg. 

FEATUflSS'  VU  meter  mwtDfS  leleptione  Hne 
revel    m   jKBvent   cfOS^ialli   between    telephone 
cliannels.   Also  lets  yoy   adjust  null  depth  fof 
maximum  isuiatmn  between  receiver  and  trans 
milter 

Sejiarale  trar»sniitter  and  receiver  gain  conlrots 
elimmale  readjusting  ng's  controls  after  patching- 
Null  coniroi  \m  maximtrm  isolatian 


Function  switch:  OFF  tor  normal  operabon.  W 
connects  your  rig  to  phone  line  tor  patching. 
NULL  switches  ^  meter  to  let  you  adjust  for 
ma)(imirm  null. 

Simple  2  cattle  installaliori  (plus  phone  line) 
when  rig  has  iBtch  m-palch^oul  jacKs.  Connects 
easity  lo  a»y  rig. 

Ptiono  lackf  lor  patch  in  i>atct»'(Kit,  speaker, 
micfophone.  Screw  temiifmfe  tor  phone  Jtnes. 

EigsM  white,  waEmit  sides    %%2t^  irciies, 

OyAUTY:  £v^  single  unJ)  ts  tesfet!  for  per- 
formance and  inspected  lor  qualFty.  So(i(^  Afneri- 
can  construction,  quatitv  components, 

MFJ-620  TELEPATCH 
HYBRID  PHONE  PATCH. 
Same  as  MFJ6Z4  but 
less    VU    metef,     6x2x6 


inctw5,  S49.96  plus  53.00  shipping  an{!  nand- 
Jing. 

Ont  year  u nc and 1 1 JonaL Q uara iitjg. 

Order  tmiti  MFJ  and  try  it  —  no  obligatiart.  If 
not  daligtited,  return  it  within  3D  days  lor  refund 
(IBSS  shipping). 

Order  today.  Call  toll  free  800-647  1  BOD.  Diar^B 
VISA,  MC  or  mail  check  money  order  for  S59 J5 
l^us  S3.0D  stiipping  for  MFJg24  wA  $49.95 
plus  $3  OD  shipping  foi  Mf  J  620. 


CALL  TOLL  FREE 


800^47-1800 


For  tecftnical  mformatton,  order/repair  st^ims.  m 
Miss  ,  outS3(Je  continerrtal  USA,  call  601  323-5869. 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MfSSISStFPl  STATE,  MS  39762 


File,  preserve  and  display 

240  QSL  Cards 

in  the  QSL  ORGANIZER 

This  handsome  Album  FREE 
with  every  40  pages  ordered. 

Tired  of  clutteffng  up  yotir  walls,  stuff fng  QSL*s  In  drawers 
and  boxes?  Ttie  modern  way  to  keep  your  QSL  cards  neatly 
organized  and  always  on  beautiful  display,  is  in  the  all  new 
QSL  OrganizerTM.  it  consists  of  a  handsome  Album,  and 
crystal  clear  vinyl  pocketed  pages.  Each  specially  designed  heavy 
duty  page,  ha^  three  top- load jng  pockets  to  hold  6  cards  (back  to  backj. 

The  roomy  pockets  even  hold  those  extra  large  Japanese  OSL's-  Wltli  every  40 
pages  ordered  (minirnum),  you  Ml  receive  the  handsome  OSL  OrganizerTM  afbum, 
FREE.  It's  richly  padded,  in  long  lasting  'Brown^Hide*  vinyl  with  gold  imprfnt  on 
cover  and  spine.  The  3-ring  binder  allows  you  to  arrange  or  re^arrange  your  pages 
quickly,  easily. 

YouMI  find  the  QSL  OrganizerrM  is  a  great  way  to  file  contest  cards,  give  as 
club  prizes,  gifts,  and  a  great  way  to  Udy  up  the  radio  shacK 

Fill  In  the  Handy  Order  Form  below  . . ,  and  mall  today, 

-  HANDY  ORDER  FORM 

Pfwitsand:  paiCE    F«sUf »  &  HiPtflUig    T1ITAL 

D  1  Fflff  Wbum  vd  40  pign  |min)  tl  .47  each.  18.B0. *« « *  J  .95 42D  75 

D  7  FREE  Altiumi  and  SO  ptgii  «t 45  itch.  36.00 \*  J.i5 439. 45 

D  3  FREE  Alt»umt  md  12D  pigss  it  .  >  .44  tich.  hlM  .  <  . .  .  4.75 £57.55 


TM 


New 
top-loading 
pages  forfastf 
easy  arranging 

ofQSUs 


o  filiL  inDUSCRii 


^M109 

15 


P.O.  B«3t  4445T.  Nnoninti  CIIV  t^A  t1<0Z 


I 
I 
I 
I 
I 
I 
I 


iftctoiad  (He  COO) 


Stilp  le: 


(PMiise  Ffiiit) 


|Rigi$  ^vaA^a^  In  pactap»  ol  40  onlf )     TOTAL 


Nimt 

Call 

Address 

otr 

SfatB 

Zip 

MIILmDUSTniESDflpt3 
P.O.  I  OK  #44457 
PanoratnaCfty.  CA914Q? 
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soldered  to  the  small  PC 
board  on  the  back  of  the 
power  selection  switch  [see 
the  7500  owner's  manualj, 
Plus  nine  volts  can  be 
taken  from  the  brown  wire, 
which  is  plugged  into  the 
driver  circuit  board  at  the 
point  labeled  C9.  Don't 
unplug  this  wire,  just 
solder  to  it  A  convenient 
ground  can  be  found  next 
to  the  microphone  jack. 
The  completed  circuit  is 
fitted  into  the  clear  spot  on 


the  driver  circuit  board, 
where  the  subaudible  tone 
assembly  is  meant  to  go. 
The  rig  can  now  be  reas- 
sembled. 

Operation  is  a  joy;  just 
dial  your  local  repeater 
normally,  including  setting 
the  normal  transmitter  off- 
set, pull  out  the  squelch 
knob,  and  you  are  oper- 
ating reverse.  Note  that 
when  the  squelch  knob  is 
pulled  out,  the  transmit 
ifrequency  is  displayed  on 


f  ttom 

SWITCH 


*sv 


<TSII| 


Fig.  Z  Bottom  view  of  the  14-pin  tC  socket 


the    LED    readouts;    the 
receive  frequency  is  set  by 

the  transmit  offset  switch. 
After  using  this  mod  a  cou- 


ple of  times,  you'll  wonder 
why  it  wasn't  included  as 
original  equiprhent  in  the 
rig.  ■ 


Ready  for  the 
New  Repeater  Su 


your  FT-221R  can  be 


Simple  mod  does  the  trick* 


AkxA.  Wei>st€r  WA6FWQ 
1192 1  Sheldon  Lake  Drive 
Elk  Grave  CA  9S624 

With  the  announce- 
ment by  the  FCC  of 
the  opening  of  144.5  to 
145.5  MHz  of  the  2  meter 
band  for  repeater  opera- 
lion,  many  of  us  were 
caught  with  rigs  that  would 
not  operate  in  that  portion 
of  the  2  meter  band.  In  my 
case,  I  have  a  Yaesu  FT« 
221 R. 

Not  wanting  to  spend  a 
lot  of  money  for  a  new  rig,  I 


decided  to  find  another 
solution  to  the  problem. 
After  looking  over  the 
schematic  diagram,  I 
decided  that  a  simple 
modification  should  do  the 
trick.  So,  after  about  thirty 
minutes  of  work,  I  was  on 
the  new  subband.  I'm  sure 
there  are  other  ways  of 
modifying  the  FT-221R  to 
operate  on  the  new  sub- 
band,  but  this  way  seeitts 
lo  be  the  fastest  and  the 
simplest.  It  requires  only 
the  addition  of  one  crystal 
one  jumper  wire,  and  the 
relocation  of  two  wires. 
The  crystal  required  is  a 


13.96666  MHz  in  an  HC- 
25/U  holder,  shunt  capaci- 
tance 34  pF,  drive  level  5 
mW,  resistance  below  20 
Ohms,  tolerance  20  ppm, 
fundamental  mode. 

The  modification  steps 
are  as  follows: 

1.  Place  the  new  crystal 
in  crystal  socket  X09  on 
PB-1 454  (local  unit). 

2,  Place  a  jumper  be- 
tween ter minats  3  and  6  on 
S2B  Ibandswttch). 

3.  Remove  the  wire  on 
terminal  6  on  S2C  and 
place  it  on  terminal  3. 

4,  Remove  the  wire  from 
}1fl,  pin  6  CPB-1459),  that 


runs  to  SB  and  place  it  on 
pin  4  of  |18.  Be  sure  to 
select  the  correct  wire  on 
pin  6  because  there  are  two 
of  the  same  color. 

After  the  modification  ts 
completed,  TC09  on  PB- 
1454  may  be  adjusted  to 
trim  the  crystal  frequency 
for  exactly  600  kHz  offset 
When  this  modification  is 
incorporated  in  the  FT- 
221 R.  it  will  be  necessary 
to  place  the  600  kHz-Aux 
switch  in  Aux  position 
when  operating  144.5-145.5 
and  in  the  600  kHz  position 
when  operating  146-148 
MHz.B 
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DSI  HAS  DONE  IT  AGAIN 


ilin 


rNCLUDES  PROPORTIONAL  OVEN  TIME  BASE 


DC-BATT-AC  (W-AC9) 

95%  Factory  AssfHnbled 

J 00%  Facfory  Tested 

72  PPM  10    lo 
40^  C  Accyracy 

9  Digits  .5  Inch  LED's 

QA  HZ  Resolution 

Ayto  Zero  SEanking 


10 DEL  5600A  KIT 


iy  BUY  A  5B00A:  Because  95%  of  the  assembJy  is  completed  by  DSI 
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Fig.  7.  Circuit  diagram. 
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This  article  describes  a 
simple  but  versatile 
test  instrument  designed 
especially  for  use  by  the 
sightless  radio  amateur  or 
electronics  experimenter* 
Although  rt  may  also  prove 
useful  to  persons  of  normal 
vision,  the  instrument  does 
not  require  the  sense  of 
sight  for  its  use.  All 
measurements  of  which 
the  instrument  is  capable 
can  be  made  using  only  the 
auditory  and  tactile  senses. 
This  is  accomplished  by  1) 
nulling  or  peaking  an  audio 
tone,  2)  comparing  and 
matching  the  pitch  of 
audio  tones,  3)  counting 
the  time-rate  of  audio 
pulses,  or  4)  reading  by 
touch  from  dial  plates 
especially  suited  to  that 
purpose. 

The  two  dials  that  must 
be  read  by  touch  are  the 
controls  for  variable 
resfstofs.  Dial  reading  is 
greatly  facilitated  by  using 
variable  resistors  of  the 
Helipot'^  Of  SpectroJ®  type. 
These  are  precision  poten- 
tiometers requiring  exactly 
ten  turns  of  the  control 
shaft  to  cover  the  full 
range  of  resistance  with  a 
high  degree  of  linearity. 
When  fitted  with  a  pointer 
knob  and  a  dial  plate  divid- 
ed into  ten  equal  divisions 
marked  by  raised  dots, 
variable  resistors  of  this 
type  can  easily  be  read  by 
touch,  in  increments  of  one 
one^hundredth  of  the  total 
resistance.  For  example, 
with  thelOk-Ohm  Spectrot^ 
each  revolution  of  the 
knob  represents  1,000 
Ohms  and  each  dial 
division  represents  100 
Ohms;  similarly,  with  the 
200k  Ohm  HelipoE,  each 
knob  revolution  represents 
20.000  Ohms  and  each  dial 
division,  2,000  Ohms, 

Our  dials  were  cut  from 
thin  sheet  aluminum,  and 
are  about  2  inches  in  diam- 
eter. The  raised  dots  mark- 
tng  the  dial  divisions  were 
made  with  a  center  punch 
from  the  reverse  side  Two 
dots    were    used    at    the 


1 2-o'clock  position  to  mark 
the  fiducial  point  of  zero 
and  full  resistance. 

When  used  with  appro- 
priate test  probes  to  be  de- 
scribed later,  this  instru- 
ment has  the  following  ca- 
pabilities: 

1.  Checks  continuity  of 
circuits. 

2.  Provides  an  audio 
signal  so^u^ce  of  variable 
pjtch  for  test  purposes, 

3.  Measures  capacitance 
from  0.001 5  uF  to  20  uF  or 
higher. 

4.  Measures  resistance 
from  10  to  200,000  Ohms. 

5.  Determines  polarity 
of  electrolytic  capacitors. 

6.  Serves  as  an  audio 
amplifier  for  weak  signals. 

7.  Serves  as  a  signal 
tracer  for  either  audio  or 
modulated  rf/i-f  signals. 

8.  Serves  as  an  rf  detec- 
tor, transmitter  tuning  in- 
dicator, approximate  fre- 
quency meter,  or  CW  key- 
ing monitor  for  rf  signals. 

Circuitry  and  Applications 

Fig.  1  shows  the  circuit 
diayfLim  of  the  test  instru- 
ment, As  indicated  in  this 
figure  by  the  dashed  lines, 
the  circuit  is  comprised  of 
three  basic  elements:  an 
audio  oscillator,  a  Wheat* 
stone  bridge,  and  an  audio 
amplifier, 

The  heart  of  the  instru- 
ment is  the  audio  oscil- 
lator, which  can  be  pow- 
ered by  either  an  internal 
battery  or  an  external 
source  of  rf  energy.  The 
oscillator  uses  a  2N107 
PNP  transistor  in  the  famil- 
iar Hartley  circuit  Induc- 
tive feedback  is  provided 
by  Ti,  which  is  a  vertical 
blocking  oscillator  trans- 
former from  a  TV  set  In 
our  case,  this  transformer 
is  a  Merit  A-3001,  with  one 
primary  and  two  secondary 
windings.  The  ratio  of 
primary  to  secondary  #1  is 
1:48,  and  the  ratio  of  the 
primary  to  secondary  #2  is 
1:1,  These  ratios  are  not 
critical,  and  any  transform- 
er of  approximately  similar 
characteristics    should 
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fig,  2,  Basic  osdllator  circuit 


serve.  It  is  important,  how- 
ever, that  the  two  second- 
ary windings  be  connected 

so  as  to  provide  positive 
feedback  for  oscillation. 
The  simplest  way  to  deter- 
mine the  proper  connec- 
tions to  the  transformer  is 
to  temporarily  hook  up  the 
basic  oscillator  circuit  with 
clip  leads  as  shown  in  Fig. 
2.  If  oscillation  is  not  ob- 
tained, as  indicated  by  a 
(ow-pitched  buzz  in  the 
phones,  reverse  the  con- 
nections of  secondary  #2  at 
points  X  and  Y. 

A  characteristic  of  this 
oscillator  is  that  the  fre- 
quency  of  osc illation  can 
be  varied  over  a  wide  range 
by  inserting  different 
values  of  resistance,  ca- 
pacitance, or  inductance  in 
series  with  the  base  lead  of 
the  transistor  Low  values 
of  series  resistance  pro- 
duce low-pitched  tones^ 
and  high  values,  high- 
pitched  tones;  whereas  low 
values  of  series  capaci- 
tance produce  high- 
pitched  tones,  and  high 
values  produce  low- 
pitched  tones.  The  fre- 
quency of  oscillation  is 
highly  sensitive  to  small 
variations  of  this  kind,  so 
that  even  quite  small  varia- 
tions in  series  resistance  or 
capacitance  can  be  detect- 
ed by  a  keen  sense  of  pitch, 
which  most  sightless  per- 
sons possess. 

The  important  point, 
however,  is  that  two  resis- 
tors of  equal  resistance,  or 
two  capacitors  of  equal 
capacitance,  when  alter- 
nately inserted  in  the  base 
lead,  will  produce  tones  of 
the  same  pitch  This  char- 
acteristic provides  a  means 
for  determining  the  value 
of  an  unknown  resistance 


or  capacitance  by  compar- 
ing the  pitch  of  the  tone  it 
produces  with  the  pitch 
produced  by  a  standard  re- 
sistor or  capacitor  of 
known  value  contained  in 
the  test  instrument. 

The  standard  resistor  in- 
corporated in  the  instru- 
ment for  measuring  resis- 
tance by  the  tone-compar- 
ison method  is  the  200,000- 
Ohm  Helipot,  Ri*  It  is  in- 
serted in  series  with  the 
transistor  base  circuit 
when  the  selector  switch, 
$2.  is  placed  in  position  2 

Referring  to  Fig  1.  the 
procedure  for  measuring 
an  unknown  resistance  by 
the  lone-comparison  meth- 
od is  as  follows: 

1,  Connect  the  unknown 
resistance  across  the  test 
leads  plugged  into  the 
jacks  at  Ig, 

2,  Plug  the  headphones 
into  1 5  (or  J^]. 

3,  Set  the  SELECTOR 
switch,  S2,  at  position  2. 

4,  Apply  battery  power 
to  the  oscillator  by  throw- 
ing the  power  supply  trans- 
fer switch,  Si>  to  the  DC 
position. 

5,  Throw  the  tone  com- 
parison switch,  S3,  to  the 
up  or  EXTERNAL  position 
and  note  the  pitch  of  the 
tone  heard.  This  is  the  tone 
produced  by  the  unknown 
resistance. 

6,  Now  throw  S3  to  the 
down  or  INTERNAL  posi- 
tion, thereby  substituting 
the  standard  resistor,  Ri, 
for  the  unknown  resis- 
tance. Adjust  Ri  until  no 
difference  in  pitch  is  heard 
when  S3  is  thrown  from 
one  position  to  the  other. 

7,  R|  now  has  the  same 
resistance  as  the  resistor 
under  test  Read  this  value 
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from  the  dial  of  Ri.  This  is 
readily  done  by  noting  the 
number  of  dial  divisions 
and  knob  rotations  passed 
over  as  the  control  knob  is 
turned  back  to  the  zero- 
resistance  position.  As 
previously  noted,  each  dial 
division  represents  2;000 
Ohms  and  each  knob  rota- 
tion. 20.000  Ohms. 

On  our  instrument,  this 
method  of  resistance  mea- 
surement was  found  to  be 
more  useful  for  resistances 
greater  than  about  1;000 
Ohms.  For  smaller  values 
of  resistance,  the  pitch 
becomes  so  low  that  aff 
tonal  character  is  lost  and 
an  accurate  matching  of 
pulse  rates  is  more  diffi- 
cult.  However,  resistances 
under  1,000  Ohms  can  be 
accurately  measured  by 
the  Wheatstone  bridge. 

Seven  capacitors,  Ci 
through  Cy,  are  incor* 
porated  tn  the  instrument 
as  standards  for  estimating 
capacitance.  They  are  in- 
serted individually  into  the 
base  circuit  by  setting  the 
SELECTOR  switch,  S2,  in 
positions  3  through  9, 
These  capacitors  range  in 
value  from  0,001  5  uF  to  0.1 
uF  in  increments  such  that 
the  capacitance  is  doubled 
each  time  the  selector 
switch  is  advanced  one  po- 
sition. In  our  case,  we  were 
fortunate  enough  to  find  in 
the  junk  box  a  multi-sec- 
tton  capacitor  containing 
all  of  these  seven  capac- 
itances in  one  shielded 
can.  Individual  capacitors 
will  serve  just  as  well,  of 
course,  though  perhaps  not 
as  neatly. 

The  procedure  for  esti- 
mating capacitance  is  the 
same  as  that  for  measuring 
resistance,   except   that  a 


tone  match  or  a  near  tone 
match  fs  obtained  by  rotat- 
ing the  SELECTOR  switch 
from  position  3  to  position 
9,  As  the  standard  capac- 
itances are  available  only 
in  discrete  steps,  it  is 
unlikely  that  a  perfect  tone 
match  with  the  unknown 
capacitance  can  be  ob- 
tained. More  commonly, 
the  pitch  produced  by  the 
unknown  capacitance  will 
be  bracketed  by  two 
SELECTOR  switch  posi- 
tions,  one  giving  a  higher 
pitch  and  the  other  a  lower 
pitch  than  the  capacitor 
under  test.  The  unknown 
capacitance  is  then  ap- 
proximated as  somewhere 
within  the  range  of  capaci- 
tance represented  by  these 
switch  positions,  giving 
consideration  to  the 
relative  differences  in 
pitch  of  the  three  tones. 

Although  the  highest 
standard  capacitance  pro- 
vided is  0.1  uF,  much 
higher  values  can  be  mea* 
sured  by  using  a  different 
technique.  As  the  unknown 
capacitance  across  the  test 
leads  is  increased,  the 
audio  tone  becomes  lower 
in  pitch;  for  capacitances 
greater  than  0.5  uF,  the 
pitch  becomes  so  low  that 
individual  pulses  can  be 
counted.  On  our  instru- 
ment, pulse  rates  were 
counted  for  high-quality 
oil-filled  capacitors  of  dif- 
ferent values  as  shown  in 
Table  1, 

These  pufse  rates  were 
counted  by  ear  with  the 
phones  plugged  into  I5.  A 
stopwatch  was  used  for 
timing  purposes,  but  the 
one-minute  intervals  from 
WWV  could  also  be  used 
and  probably  would  be 
more   convenient   for  the 
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blind.  These  same  pulse 
rates  would  probably  not 
be  duplicated  in  replicas  of 
the  tester,  but  they  are  in- 
dicative of  what  is  to  be  ex- 
pected. Each  instrument 
would  need  to  be  calibrat- 
ed individually,  which  is  a 
simple  process  if  a  variety 
of  marked  capacitors  is  at 
hand. 

The  capability  of  operat- 
ing from  an  external  rf 
source  as  well  as  from  the 
internal  battery  greatly  in- 
creases the  utility  of  the 
audio  oscillator.  With  the 
power  transfer  switch,  Si, 
in  the  RF  position,  the  os- 
cillator may  be  powered  by 
rf  injected  at  I4.  The 
components  RFC,  Di,  and 
Cio.  comprise  a  half-wave 
rectifier  and  filter  for  con- 
verting the  rf  current  to  dc. 
More  will  be  said  about 
this  feature  of  the  instru- 
ment in  connection  with 
the  rf  pickup  to  be  de- 
scribed later. 

Note  that  the  power 
transfer  switch,  Si,  also 
serves  as  the  off/on  switch 
for  the  battery  and  should 
be  left  in  the  rf  position 
when  the  instrument  is  not 
in  use. 

One  final  comment  on 
the  oscillator  may  be 
worthwhile.  The  closed- 
circuit  jacks,  Ji,3,  were  in- 
stalled in  case  it  might  be 
desired  to  insert  other  test 
components  into  the  oscil- 
lator circuit.  The  audio 
tone  can  be  heard  with  the 
phones  plugged  into  either 
the  base  jack,  I1 ,  or  the  col- 
lector jack,  I3,  as  well  as 
the  regular  phone  jack,  I5. 
A  useful  application  of  the 
emitter  jack,  )2*  was  dis- 
covered quite  by  accident. 
An  electrolytic  capacitor 
inserted  into  the  circuit  at 
J 2  wilt  have  a  dc  voltage 
impressed  across  it.  If  the 
polarity  of  the  capacitor  is 
correctly  observed,  the  ca- 
pacitor will  slowly  charge, 
and  the  pitch  of  the  tone 
heard  with  the  phones 
plugged  In  at  I5  will 
gradually  rise  until  it  pinch* 
es  off  when  the  capacitor 
reaches  full  charge.  If  the 


polarity  of  the  capacitor  is 
incorrect,  the  tone  may 
continue  indefinitely  or  it 
may  pinch  out  as  before, 
but  at  a  much  slower  rale. 
This  characteristic  can  be 
used  to  determine  the 
polarity  of  electrolytic 
capacitors  or  to  detect 
leaky  electro lytics. 

Wheatstone  Bridge 

The  Wheatstone  bridge 
is  energized  by  a  tone  from 
the  audio  osciliator.  The 
audio  tone  is  automatical- 
ly transferred  to  the  bridge 
input  by  the  switching 
function  of  1 5  when  the 
headphone  plug  is  re- 
moved from  that  jack.  The 
bridge  circuit  is  composed 
of  four  resistors:  any  one  of 
the  three  standard  resis- 
tors, R2.  Rj,  or  R4  selected 
by  S4;  the  variable  balanc- 
ing resistor,  R5;  the  Spec- 
trol  variable  resistor,  R^, 
and  the  unknown  resis- 
tance, Rx,  connected 
across  the  test  leads  at  Jg, 
The  theory  of  the  Wheat- 
stone bridge  is  explained  in 
any  high  school  physics 
book.  Suffice  it  to  say  here 
that  the  bridge  is  in  bal- 
ance when  the  ratio  of  a 
standard  resistor  [R2,  R3,  or 
R4)  to  the  balancing  resis- 
tor, R5,  is  equal  to  the  ratio 
of  the  resistor  under  test, 
Rx,  to  the  Spectrol  nulling 
resistor,  R5.  The  instrument 
provides  three  bridge 
ratios:  1:10,  1:1,  and  10:1. 
The  upper  limit  of  resis- 
tance that  can  be  mea- 
sured by  the  bridge  is  the 
maximum  resistance  of  Rfe, 
10,000  Ohms,  multiplied 
by  the  bridge  ratio.  Thus,  if 
the  bridge  ratio  is  set  up  as 
1:10,  the  bridge  will  mea* 
sure  up  to  1,000  Ohms  in 
calibrated  diaf  divisions  of 
10  Ohms  each.  If  the  bridge 
ratio  is  set  up  as  1:1,  resis- 
tance values  up  to  10,000 
Ohms  can  be  measured 
with  dial  divisions  of  100 
Ohms  each.  If  the  bridge 
ratio  is  set  up  as  10:1,  re- 
sistance values  up  to 
100,000  Ohms  can  be  mea- 
sured with  dial  divisions  of 
1 ,000  Ohms  each. 
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It  may  be  noted  that  the 
standard  resistors,  R2-4. 
need  not  be  precision  resis* 
tors.  In  fact,  they  need  not 
even  have  the  nominal 
values  indicated.  The  only 
criterion  for  seiecting 
these  resistors  is  that  they 
must  have  some  vaFue  that 
will  allow  the  desired 
bridge  ratio  to  be  obtained 
by  adjusting  R5.  The  values 
indicated  were  chosen 
merely  because  they  make 
the  proper  setting  of  R5  fall 
at  about  mtdscale. 

Three  precrsidn  resistors 
will  be  required,  however, 
for  inttially  setting  up  the 
bridge  to  measure  Ufv 
known  resistances.  Ideally, 
these  precision  resistors 
would  be  500,  5,000,  and 
50,000  Ohms,  but,  again, 
mis  IS  not  necessary.  The 
closest  we  could  come 
from  ouf  junk  box  was  500, 
1,000,  and  79,000  Ohms, 
and  these  values  will  be 
used  in  the  explanation  to 
follow. 

To  set  up  the  bridge  for  a 
1:10  ratio,  proceed  as  fol- 
lows: 

1.  Connect  the  500-Ohm 
precision  resistor  across 
the  test  leads  plugged  in  at 

2.  Connect  the  output  of 
the  bridge  to  the  input  of 
the  audio  amplifier  by 
throwing  the  transfer 
switch,  S5,  to  the  BRIDGE 
position. 

3.  Throw  S3  to  INTER- 
NAL {down)  positJoii, 

4  Plug  the  headphones 
into  ij^  This  automatically 
turns  on  the  audio  ampli- 
fier. 

5. Set  the  bridge  RATIO 
switch,  S4,  to  position  1. 

6,  Set  the  nulling  Spec^ 
trol,  R6,  to  5,000  Ohms  by 
turning  its  pointer  knob  5 
revolutions  counterclock- 
wise from  the  zero  resis- 
tance setting.  If  your  preci- 
sion resistor  in  step  1  is 
some  value  other  than  500 
Ohms  (any  value  in  the 
range  100-900  Ohms  would 
be  satisfactory),  set  Rfe  to 
read  ten  times  the  value  of 
your  precision  resistor 

7,  Set    the    SELECTOR 


Photo  A.  Related  controls  are  shown  here,  grouped  to  facilitate  memorizing  the  pane! 
layout  A  precision  resistor  used  for  settirrg  up  the  bridge  is  bolted  to  the  lid  for  safekeep- 
ing. 


switch,  S2.  to  position  8, 
Other  positions  of  this 
switch  can  be  used  if  a 
higher-  or  lower-pitched 
tone  is  preferred.  On  our 
instrument,  position  fl 
yields  a  pleasing  tone  of 
about  500  Hz, 

8,  Turn  on  the  audio 
oscillator  by  throwing  the 
power  transfer  switch,  Si, 
to  the  DC  position.  A  tone 
will  now  be  heard, 

9,  Null  this  tone  by  ad- 
justing the  balancing  re- 
sistor, R5,  until  the  tone 
disappears  or  is  weakest- 
Once  the  null  position  is 
found,  do  not  move  this 
control  again. 

10,  The  bridge  is  now  in 
balance  for  a  1:10   ratio 
Remove  the  test  leads  from 
the  precision  resistor  and 
clip  on  the  unknown  resis- 


tance. Find  a  new  null  by 
adjusting  the  Spectrol 
potentiometer,  R^.  The 
unknown  resistance  will  be 
one-tenth  of  the  resistance 
read  from  the  Spectrol  dial 
at  the  new  null  setting. 

To  set  up  the  bridge  for  a 
1:1  ratio,  the  same  pro- 
cedure is  followed  except 
that  the  1,000-Ohm  pre- 
cision resistor  is  clipped 
to  the  test  leads,  and  R^  is 
initially  set  to  read  1,000 
Ohms.  If  your  precision  re* 
sistor  is  of  some  other 
value  in  the  range  1,000  to 
9,000  Ohms,  set  Rfi  to  that 
same  value.  The  bridge 
RATIO  switch^  S4,  is  set  to 
position  2.  With  the  1:1 
ratio,  the  null-point  read- 
ing of  Rg  for  an  unknown 
resistance  will  directly  in- 
dicate that  resistance. 


To  set  up  the  bridge  for  a 
10:1  ratio,  again  proceed  as 
before,  but  clip  the  79k- 
Ohm  precision  resistor 
across  the  test  leads  and 
set  Re  to  7.900  Ohms.  If 
your  precision  resistor  is  of 
some  other  value  in  the 
range  1 0k-90k  Ohms,  set  Re 
to  read  one-tenth  the  value 
of  your  precision  resistor. 
The  bridge  RATIO  switch^ 
$4,  is  set  to  position  3,  With 
the  10:1  ratio,  the  null 
point  reading  on  R^  for  an 
unknown  resistance  must 
be  multiplied  by  10  to 
equal  the  unknown  resis- 
tance. 

Audio  Amplifter 

The  circuit  of  the  audio 
amplifier  is  about  as  barer 
bones  as  it  can  be  made, 

consisting  only  of  the  two 
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Photo  S,  All  componehts  are  mounted  on  the  panei  a%  shown  here. 


directly-coupled  transis- 
tors. TR23,  and  the  cou- 
pling capacitor,  Cg,  The 
DPDT  switch,  S5,  serves  to 
transfer  the  amplifier  input 
either  to  the  bridge  output 
or  to  the  jack.  1 5.  for  the 
signal-tracing  probes,  The 
amplifier  is  powered  by  a 
separate  S-volt  battery  sup- 
ly.  There  is  no  on/off 
switch,  as  this  function  is 
served  by  plugging  or  un- 
plugging the  phones  at  the 
open*circuit  jack,  1 7,  tni- 
tially,  we  tried  to  operate 
the  audio  amplifier  and  the 
oscillator  from  a  common 
1.5-voU  battery,  but  this 
did  not  work  out  because 
of  audio  leakage  around 
the  Wheatstone  bridge  that 
nndde  it  impossible  to  ob* 
tain  a  distinct  null.  The 
separate  power  supply  for 
the  amplifier  cured  this 
trouble,  and  raising  the 
supply  voltage  to  3  volts 
gave  the  amplifier  a  little 
more  clout 

Construction  and  Arrange- 
ment of  Parts 

Construction  of  the  test 
instrument  is  easy  and  sim* 
pie.  No  PC  boards  are 
needed,  and  the  only  mate- 
rial to  be  drilled  is  the 
1/8-inch  plywood  panel. 
Our  tester  was  built  in  a 


plastic  cosmetic  box  pur* 
chased  at  the  local  drug* 
store  for  about  $3,  The  box 
is  approximatetv  12  inches 
long.  7  inches  wide,  6  inch- 
es deep,  and  has  a  hinged 
lid  with  a  latch  and  a 
recessed  carrying  handle. 
Originally,  the  box  had  a 
removable  tray  which,  im- 
fortunately,  was  divided  in- 
to compartments  with 
rounded  bottoms  so  that  it 
could  'not  be  used  as  a 
mounting  panel,  The  sup- 
porting ends  of  the  tray 
were  sawed  off,  therefore, 
and  attached  to  the  ends  of 
a  plywood  panel.  All  com- 
ponents are  mounted  on 
this  panel,  which  can  be 
lifted  out  for  battery 
replacement  or  servicing. 

Electrically,  the  place- 
ment of  parts  is  not  at  all 
critical,  but  a  little  thought 
should  be  given  to  group- 
ing associated  controls  in 
some  coherent  fashion  that 
will  be  easier  for  a  sightless 
user  to  memorize.  The  ex- 
ternal appearance  and 
panel  arrangement  of  our 
version  of  the  instrument 
are  shown  in  Photo  A, 
Photo  B  shows  the  'works" 
underneath  the  panel.  Re- 
ferring to  Photo  A,  the  con- 
trols related  to  the  oscil- 
lator  occupy  the  right  half 


of  the  panel,  those  for  the 
bridge  and  audio  amplifier, 
the  left  half  At  top  center 
are  the  test-lead  jacks,  Ig. 
In  line  below  these  jacks, 
are  the  pointer  knob  with 
embossed  dial  plate  for  the 
Helipot,  Ri,  and  the 
pointer  knob  for  the 
SELECTOR  switch,  S2  In 
the  right  corner  are  the 
power  supply  transfer 
switch,  Si.  and  the  jack,  ]4, 
for  the  rf  pickup.  The  two 
phone  jacks,  I5  and  I7,  are 
in  the  lower  right  corner, 
The  tone  comparison  switch, 
S3,  is  to  the  right  of  the 
selector  switch,  and  the 
three  jacks,  )^_3,  are  in  line 
to  the  right  of  the  Helipot 
dial 

In  the  lower  left  corner  ts 
the  (ack,  i^,  ror  the  sig- 
naUtracing  probes;  above 
this  is  the  transfer  switch, 
S5,  for  the  audio  amplifier 
input  To  the  right  of  this 
switch  is  the  other  em- 
bossed dial  for  the  Spectrol 
bridge-nulling  resistor,  Rfe. 

Above  this  dial  is  the 
bridge  RATIO  selector 
switch,  S4,  and  to  the  left 
of  this  switch  is  the  control 
for  the  bridge-balancing  re- 
sistor, R5.  Finally,  at  top 
left  are  the  jacks  at  |g  for 
the  bridge  test  leads. 
The  reader  may  wonder 


why  all  of  the  controls  are 
so  elegantly  labeled  on  an 
instrument  intended  for 
use  by  the  blind  The  truth 
of  the  matter  is  that  the 
builder  wanted  to  try  out 
those  rub-on  letters,  and 
could  not  resist  the  urge  to 
add  this  utterly  useless 
embellishment 

Accessories 

Accessories  for  the  test 
instrument  include,  in  ad- 
dition to  the  three  preci- 
sion resistors  for  setting  up 
the  Wheatstone  bridge,  a 
pair  of  test  leads,  an  audio 
signal-tracing  probe,  an  rf 
signal-tracing  probe,  and 
an  rf  pirkup  (Photo  C), 

The  test  leads  are  un- 
shielded, with  a  clip  ai  one 
end  and  a  plug  at  the  other, 
to  match  the  panel  jacks  at 
both  Ig  and  jg 

The  audio  signal-tracing 
probe  uses  shielded  wire 
with  a  phone  plug  at  one 
end  to  match  jack  1^  and 
an  ordinary  test  prod  at  the 
other  A  short  grounding 
lead  with  a  clip  is  provided 
to  complete  the  ground  cir- 
cuit at  the  prod  end. 

The  circuit  for  the  rf 
signal-tracing  probe  is 
shown  in  Fig.  3.  The  com- 
ponents  are  mounted  on  a 
narrow  strip  of  perfboard 
and  inserted  into  a  cylin- 
drical aluminum  shield  can 
about  1  inch  in  diameter 
and  5  inches  long  The 
shield  can  we  used  was  ob- 
tained at  the  drugstore  as  a 
small  butane  cylinder  in- 
tended for  refilling 
cigarette  lighters  After 
releasing  alt  of  the  butane 
outside  in  the  open  air 
(butane  and  air  form  an  ex- 
plosive mixture— don't  do 
this  in  the  shack),  the  valve 
end  of  the  cylinder  was 
sawed  off  and  replaced 
with  a  wooden  disk  to  hold 
and  insulate  the  probe  tip. 
The  wire  lead  for  the  probe 
is  shielded  phono  cable 
with  a  phono  plug  to  match 
Jg.  A  short  grounding  lead 
with  a  clip  is  provided  to 
complete  the  ground  cir- 
cuit at  the  probe  end. 

With   a    short   antenna 
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connected  to  the  probe  tip, 
and  the  probe  feeding  the 
audio  amplifier,  local 
broadcast  stations  can  be 
heard  with  good  volume 
(although  with  consider- 
able QRM  if  there  are 
several  station sX  With  a 
good  antenna  and  a  tuned 
circuit  ahead  of  the  prob^^^ 
wfe  rhight  also  claim  that 
the  test  instrument  will 
serve  as  ah  emergency  BC 
receiver. 

With  the  power  transfer 
switch,  St,  in  the  RF  posi- 
tion, and  a  sbp/t  randoci;i- 
length  wire  plugged  into  I4 
for  an  antenna,  the  oscil- 
lator can  be  powered  by 
any  strong  rf  field  in  the 
high-frequency  range.  Sen- 
sitivity is  much  increased, 
however,  by  using  a  tuned 
pickup.  This  pickup  con- 
sists of  a  simple  parallel- 
tuned  circuit,  enclosed  for 
convenience  in  handling  in 
a  cylindrical  cardboard 
container  about  2  inches  in 
diameter  and  6  inches  long 
(see  Photo  C  and  Fig.  4). 
The  container  we  used  was 
originally  full  of  ready- 
mixed  biscuit  dough.  We 
cut  off  one  of  the  metal 
ends,  disposed  of  the 
dough,  and  removed  the 
tinfoil  inner  lining;  since  no 
shielding  is  desired  for  the 
pickup/^Tfi&  cdimp^nents 


of  the  tuned  circuit  are 
then  wired  and  inserted,  us- 
ing the  metal  end  left  in 
place  as  a  mounting  plate 
for  the  variable  capacitor. 
A  wooden  disk  restores  the 
strength  of  the  open  end. 

The  frequency  range 
covered  by  the  pickup  is 
left  to  individual  prefer- 
ences. We  selected  a  small 
variable  capacitor  of  per- 
haps 150-pF  maximum  and 
a  coil  from  a  defunct 
surplus  item  that  looked  as 
though  ft  might  tune  the 
8b-  and  40-meter  amateur 

feands.  Aqtaitlkit  %h^  ftP"^" 
bination   tunes   the   range 

3.2  to  1 1 .4  MHz,  which  suit- 
ed our  (Sarticular  needs 
quite  well.  The  range 
covered  by  the  pickup 
could  be  extended  if  de- 
sired by  arranging  to  tap 
the  coil,  or  by  using  plug-in 
coils  of  different  sizes. 

With  this  pickup  plugged 
into  J 4,  the  oscillator  will 
work  with  the  pickup 
about  3  inches  away  from 
the  coil  of  our  grid-dip 
meter,  which  would  seem 
to  indicate  fairly  good  sen- 
sitivity. It  also  works  well 
as  a  transmitter  peaking  in- 
dicator or  CW  keying  mon- 
itor, with  the  pickup  on  the 
operating  table  about  6 
feet  from  the  transmitting 
antenna  tuner. 

The  rSsoriahte  point  of 
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Fig,  3.  Circuit  and  construction  of  the  rf  signal-tracing 
probe. 
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Photo  C  The  tester  is  completed  with  the  test  leads,  signal- 
tracing  probes,  and  rf  picl<up  shown  here. 


the  tuned  pickup  is  fairly 
sharp,  sq  that  the  pickup 
also  could  be  made  to 
serve  as  a  wavemeter  by 
fitting  the  va:r1able  capac- 
itor with  a  calibrated  dial 
readable  by  touch.  Al- 
though our  efforts  did  not 
extend  that  far,  this  possi- 
bility is  pointed  out  to 
those  who  might  wish  to  in- 
crease the  versatility  of  the 
instrument    in   that   direc- 


tion. 

Credit   for  tjie^  cpncept 

and  general  design  of  the 
test  instrument  is  due 
W4RYY,  who  had  previous- 
ly used  the  basic  circuits  in- 
dividually but  had  never 
combined  them  as  an  inte- 
grated unit.  Except  for  a 
few  minor  refinements,  all 
I  did  was  to  build  the  in- 
strument  and  prepare  this 
description  of  it.  ■ 


SELECT  I  AND   C  TO  TUHE    EJJTSIPEO 
FR€4UEN<;V   ftA^^eE    TAIff  L    NEAR 
C£NTEfi. 


Fig.  4.  Circuit  for  rf  pickup. 


Wms  List  for  Fig.  1 

CI— 0.0015  uF 

C2—  .003  uF 

C3—  .006  uF 

C4-  .012  uF 

C5-  .025  uF 

C6-  .05  uF 

C7-  .1  uF 

C8—  ,1  uF 

C9—  ,22  uF 

CIO— .002  uF 

Dl  "=  1 N34A  germanium  diode 

J1, 2,3— Closed-circuit  jacks 

J4,6— Phono  Jacks 

J  5— Double  closed^cfrctiit  jack 

J7— Open-circuit  {ack 

JS,9— Paired  test^lead  jacks 

R1— 200k-Ohm  precision  potentiometer  (He(ipot) 

R2--500Ohm,  y^-Watt 

R3— 5.000  Ohm,  Yi^Watt 

R4— 60k  Ohm,  Va-Watt 

R5— 10k>Ohm  potentiometer 

R6— 10k -Ohm  precision  potentiometer  (Spectrol) 

RFC— 2.5-mlllihenry  rf  choke 

St,3— SPOT  toggle  switch 

S2— 10-position  rotary  switch 

S4— apposition  rotary  switch 

S5— DPDT  toggle  swttch 

T1— Osciilation  transformer  (see  text) 

TR1, 2,3— Type  2N107  PNP  transistors 
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WHEN  OUR  CUSTOMERS  TALK 

WE  LISTEN. 


Jonn  fBil  KL7GRF/6 

Long  Beach,  CA 


Vernelle**Red"  Irwin,  K9KUW 
Kenney,  IL 


Tom  Gentry,  K5V0U 
Dalias,  TX 


John  Whitaker,  W5HEZ 
Baton  Rouge,  LA 


And  we  respond  with  unexcelled  RTTY  equipment. 


One  reason  RTTY  equipment  designed  by  HAL 
is  always  statenDMhe-art  quality  is  our  open  channel 
of  communications  with  customers. 

We  want  to  hear  the  'What  if  "s . .  /*  and  "How 
about 's .."  that  come  from  active  and  dedicated 
RTTY  operators.  Our  engineers  have  combined 

Write  or  give  us  a  call.  We  II  be  glad  to  send  you  our  new  RTTY  catalog. 


customer  ideas  with  their  own  to  create  the  most 
advanced  equipment  features  and  capabilities  in  the 
industry. 

It  adds  up  to  greater  enjoyment  of  RTTY  operation 
and  a  dependability  factor  backed  with  a  full  one-year 
warranty. 
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217-3677373 


For  our  European  Customers  Contact: 
Richter  &  Co.,  D3000  Hannover  t 

I.  E.G.  Inter0lco<  6816  Bissone/Lugano 


C  C  Anderson  W4HCY 
me.  6,  Box  2J2AA 
Jacksonville  FL  B2223 


W4HCY  Antenna  System 

give  this  new  design  a  try 


T 


he  W4HCY  antenna 
system  is  designed  to 
provide  maximum  pos- 
sible current  throughout 
ail  of  a  radiating  antenna 
during  any  or  all  parts  of 
an    alternating    cycle    of 


VOLtAGE — I 


CUflRENT- 


I/tB  ,WAVt 


F\g.   L  From  The  ARRL  An- 
tenna Book  [page  25).     ^ 


antenna  current  for  what- 
ever frequency  the  antenna 
is  tuned  and  operating. 

By  far,  the  greatest  fac- 
tor contributing  to  radia- 
tion from  any  antenna  is 
its  magnetic  field,  which 
is  produced  directly  by 
the  current  flow  through 
the  antenna.  In  my  opinion, 
failure  to  provide  for 
maximum  full-length  an- 
tenna current  in  amateur 
antennas  up  to  this  time 
has  been  daeto  a  failure 
either    to    recognize    this 


e 


CUftfrtNT  INTO    ftNTENNA 


fact,    or    to    design    pro- 
vision for  it. 

Thereiare,  the  require- 
ment  necessary  to  pro- 
vide maximum  fulWength 
antenna  current  is  to  de- 
velop a  design  that  will 
force  maximum  current 
flow  throughout  the  full 
antenna  length.  The 
W4H£V  design  is  engi- 
neered to  do  this  job. 

Throughout  all  of  the 
articles  on  antennas  that 
i  have  heen  able  to  find, 
none  of  them  offers  an 
effective    solution   !o   this 


problem.  In  fact  some  give 
explanations  on  the  opera- 
tion of  antennas  that,  to 
me,  are  misleading, 

I  am  not  saying  that  the 
writer  is  wrong  in  his  own 

understanding,  but  the 
choice  of  words  and  ex- 
planation used  do  not  in 
my  judgment,  fit  properly 
into  the  fundamental  fac- 
tors which  determine 
operation  of  ac  circuits: 

Here  is  an  eis^ampt^- 
''When  a  charge  reaches 
the  end  of  the  antenria 
and    is    refl^cWd;,    the 
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fig.  2.  From  The  ARRL  Antenna  Book  (page 281 


Fig.  3, 
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direction  of  current  flow 
reverses,  since  the 
charge  is  now  traveling  in 
the  opposite  direction/'^ 

The  word  "receded"  is 
misleading  in  that  it  im* 
pfies  that  there  is  some 
kind  of  barrier  at  the  end 
of  the  antenna  that  a 
charge  strikes  and  bounces 
back  from.  This  is  similar  to 
an  earlier  example  in  the 
same  article  wherein  it  is 
said  that  a  ball  traveling 
along  a  trough  bounces 
back  whenever  it  strikes 
the  far  end, 

"Bouncing  back"  and 
"being  reflected  from"  are 
poor  descrtptions  of  what 
really  happens.  The  follow- 
ing H  a  more  accurate 
description  of  what  actual- 
ly happens: 

A£  the  end  of  each  half 
cycle^  the  voltage  from 
end  to  end  of  a  resonant 
antenna  reverses  polarity 
and  the  current  is  driven 
back  in  the  opposite 
direction,  not  reflected. 

The  same  article  fur- 
ther states  that  the  cur- 
rent and  voltage  are  out 
of  phase  by  90®,  and  Fig. 
1  shows  the  phase  dif- 
ference between  voltage 
and  current  along  a  half- 
wave  antenna.  I  fail  to 
understand  such  an  ex- 
planation for  current  and 
voltage  relationship  in  a 
resonant  antenna. 

If  current  flowing  in  an 
antenna  circuit  were  this 
far  out  of  phase  with  the 
voltage,  t  doubt  that  it 
would  be  possible  to 
keep  the  overload  relay 
closed. 

Further  on  in  the  same 
antenna  article,  the 
following  correct  state- 
ment is  made  in  describ- 
ing operation  of  anten- 
nas: ^'Exactly  at  resonance, 
the  current  at  the  input  ter- 
minals  will  be  in  phase  with 
the  applied  voltage/'^ 

Yes!  And  who  wants  ar) 
antenna  that  is  not  tuned  to 
resonance  at  the  operating 
frequency?  Fig.  2  illustrates 
the  above  quote  wherein 


voltage  and  current  are  in 
phase.  Yes,  Fig.  2  shows  the 
way  it  really  is. 

Now  let's  take  a  good 
look  at  what  actually  hap- 
pens in  an  antenna  circuit 
when  we  make  use  of  ac- 
cepted fundamentals  which 
govern  the  operation  of  al- 
ternating-current circuits. 
These  would  be  resistance 
(R),  inductive  reactance 
[X\J,  capacitive  reactance 
(Xci  alternating  voltage  (al- 
ternating polarity!  and  al- 
ternating current 

It  will  not  be  necessary  to 
describe  here  in  detail  all 
these  functions,  but  it  is 
essential  to  state  that  cur- 
rent in  a  capacitor  leads  the 
voltage  by  90®,  and  that 
current  in  an  inductance 
lags  the  voltage  by  90^.  It  is 
necessary  for  proper  bal- 
ance in  a  series  resonant  cir- 
cuit that  the  Xl  and  Xq  be 
adjusted  to  balance  against 
each  other  sufficiently  to 
bring  the  current  in  phase 
with  the  applied  alternating 
voltage. 

Fig  3  shows  how  it  works 
in  a  half*wave  antenna.  At 
radio  frequencies,  a  straij^ht 
wire  or  conductor  presents 
inductance  (Xl)  to  rf  cur- 
rent. The  spacing  between 
antenna  conductors  and  be- 
tween antenna  conductors 
and  ground  presents  capac- 
itance (Xc)  to  rf  current 
When  these  reactances  are 
combined  (made  equal)  to 
resonate  an  antenna  to  a 


given  frequency,  the  anten- 
na current  flows  in  phase 
with  the  antenna  voltage. 
Reactances  Xl  and  Xc 
cancel,  and  only  resistance 
remains;  voltage  and  cur* 
rent  are  in  phase.  Note  that 
the  A+  and  A—  currents 
cancel  each  other,  leaving 
only  pure  resistance  in  the 
half -wave  length  of  antenna 
wire.  Other  examples  are 
shown  at  B  +  and  B  — ,  C  + 
and  C  — ,  and  D+  and  D  — 
for  all  the  length  of  the 
antenna.  The  inductor  and 
capacitor  shown  at  the  ends 
of  the  antenna  represent 
the  total  Xl  and  Xc  of  the 
whole  circuit.  They  are  not 
intended  in  this  case  to  rep- 


resent  a  physical  presence 
as  shown  in  the  drawing. 

Now  let's  take  a  look  at 
a  typical  antenna  instal- 
lation along  with  the  cir- 
cuitry inside  a  transmitter 
which  is  the  source  that 
supplies  energy  to  the 
antenna.  To  illustrate  the 
theory  of  operation,  I 
have  chosen  to  use  the 
typical  pi-network-type 
final  transmitter  circuit. 
However,  the  basic  funda- 
mentals of  transferring 
radio  energy  to  antennas 
are  the  same  for  other  types 
of  antenna  coupling.  Fig.  4 
is  a  typical  example.  The 
transmission  line  is  omitted 
for  simplicity. 
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fig.  7.  The  W4HCy  40-me(er  antenna  now  in  operation  is 
made  of  VB^'^wall  aluminum  tubing  in  four  sections:  2 
inches  o.d  at  the  bottom  and  telescoping  to  1  inch  o.d.  at 
the  top.  it  is  free-standing  and  approximately  33  feet  long. 


How  does  it  work?  The 
desired  frequency  appears 
at  tube  grid  where  it  is 
amplified,  inverted  and  ap- 
pears at  coupling  capac- 
itor CI  at  point  A.  In  a  cor- 
rectly operating  trans- 
mitter, the  frequency  at 
this  point  never  changes. 
All  the  other  parts  of  the 
circuit  mt/sf  be  adjusted  to 
provide  an  in-phase  volt- 
age with  the  tube  plate 
voltage  at  point  A. 

Capacitor  CI  couples 
this  ac  voltage  to  the  tank 
circuit  pi  network  (C2,  11, 
and  C3l  When  tuned  to  res- 
onate with  the  transmitter 
frequency  at  point  A,  the 
action  of  inductor  LI 
and  capacitors  CI  and  C2 
set  up  an  oscillating  cur- 


rent in  these  three  coni- 
ponents  that  is  free-run- 
ning at  the  transmitter  fre- 
quency. It  will,  however 
decay  because  of  ctrcutt 
losses  unless  it  is  rein- 
forced by  the  tube  output 
This  action  begins  at  the 
beginning  of  each  free-run- 
ning half  cycle  and  con- 
tinues throughout  each  half 
cycle. 

Ok,  we  all  agree  up  to 
this  point.  This  is  old  stuff*  I 
have  included  these  operat- 
ing functions  only  to  com- 
plete the  picture. 

So  now  let's  examine  the 
antenna  operation.  I  have 
chosen  a  longwire  parallel 
to  the  ground.  Does  it  radi- 
ate because  of  something 
mythical,  or  sonrie  type  of 


tangible  reflecting  sub- 
stance at  the  end  of  the 
antenna  at  point  C?  Ab- 
solutely not, 

No  current  can  ever  flow 

anywhere  except  where 
there  is  a  voltage  (poteii- 
tiat)  difference  between 
two  points  wherein  it  is  de- 
sired that  a  current  should 
fiov^  But,  the  antenna 
shown  in  our  example.  Fig 
4,  will  wofk.  How? 

Whenever  the  loading 
capacitor,  C3,  is  adjusted 
to  load  the  antenna,  the  res* 
onant  tank  circuit  does 
not  go  out  of  resonance  as 
one  might  expect  Why? 
Because  the  capacity  in  C3 
is  transferred  in  part  to  the 
distributed  capacity  that 
exists  between  the  antenna 
wire  and  ground.  Reso- 
nance is  maintained,  how- 
ever, because  more  inten- 
sive use  of  the  antenna 
capacity  to  ground  is  now 
made  and  current  is  now 
flowing  in  the  antenna. 

Right  here  is  where  the 
real  important  thing  about 
this  article  begins.  Let's 
watch  it  carefully. 

As  the  voltage  increases 
on  the  end  of  the  antenna 
wirt  nearest  the  coupling 
capacitor  at  point  B,  the 
current  flowing  first  sees 
the  portion  of  the  distrib- 
uted capacity  that  is  near- 
est to  this  end  of  the  anten- 
na from  point  B  to  ground. 
Therefore,  this  capacity 
becomes  charged  most 
and  there  is  a  diminishing 
charging  current  available 
for  the  remainder  of  the 
distributed  capacity  out  to 
the  far  end  of  the  antenna 
at  point  C.  Fig.  5  shows  this 
current  flow  action. 

The  W4HCY  antenna  sys- 
tem (Fig.  6)  provides  a  feed 
point  and  current  return 
circuit  which  forces  a 
strong,  full-length  antenna 
current  through  all  of  the 
antenna,  thereby  providing 
a  stronger,  longer  magnetic 
field  for  maximum  possible 
magnetic  radiation. 

Ground  connection  from 
the  matching  network  is 
made  to  the  far  end  of  the 
antenna  through  the  shield- 


ed coax.  The  shield  must  be 
left  ungrounded  at  the 
outer  end  of  antenna  point 
C.  Outer  braid  is  only  used 
to  serve  as  a  shield.  It  is  not 
a  part  of  the  antenna  It 
does  not  carry  antenna  cur- 
rent Only  the  antenna 
radiates, 

I  have  a  home-brew 
1/4-wave  yertical  antenna 
for  40  meters  that  is  made 
of  heavy-wall  aluminum 
tubing  and  is  free-standing, 
supported  by  a  69-kV  in- 
sulator. There  are  16  under- 
ground radials,  each  about 
50  feet  long, 

I  hay f  changed  the  feed 
line  on  this  antenna  as 
shown  in  Fig.  7.  No  other 
changes  were  necessary  ex- 
cept lengthening  the  anten* 
na  by  8-1/2  inches  to  offset 
the  increased  Xc  due  to  its 
higher  efficiency  to  the 
same  capacity  radials  and 
added  Xc  of  the  coax  shield 
braid  inside  the  vertical 
radiator. 

The  use  of  coax,  by 
which  the  braid  serves  as  a 
shield  between  the  center 
conductor  and  radiating 
element,  introduces  extra 
Xc  into  the  antenna  tuning 
network.  This  added  Xc 
must  be  considered  in  the 
design.  Compensation  can 
be  made  by  making  the 
antenna  element  longer,  us- 
ing a  larger  diameter  an- 
tenna, spacing  the  coax  to 
the  exact  center  of  the 
antenna,  and  using  smaller 
diameter  coax  such  as  RG- 
5a/U. 

Although  this  antenna  is 
only  a  1/4-wave  radiator, 
the  results  have  been  very 
rewarding-  I  have  never  op- 
erated it  yet  when  I  did  not 
get  back  reports  such  as, 
'"strongest  signal  on  the 
band/'  etc.  My  monitor 
scope  shows  a  25  to  30  per* 
cent  increase  in  talk  power. 

Another  operating  fea- 
ture is  that  the  antenna  ap^ 
pears  to  operate  at  a  much 
higher  Q.  This  is  evidenced 
by  much  sharper  receive 
and  transmit  action,  t 
find  that  I  must  tune  very 
sharply  to  a  received  signal 
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to  prevent  distortion.  At  on- 
ly 100  cycles  each  side  of  a 
received  signal,  distortion 
becomes  annoying.  Before 
changing  to  the  antenna 
feed  as  described  herein, 
the  same  off-frequency  tun- 
ing would  only  change  the 
voice  quality  of  the  re- 
ceived signal. 

I  have  checked  the  trans- 
mitting tnnprovenrients  by 
asking  other  amateurs  to 
tune  slightly  off  my  fre- 
quency, and  the  reports 
have  been  the  same  (very 
narrov^  and  very  strong] 
and  without  even  asking 
about  audio  quality,  I  al- 
most always  hear  reports 
of  excellent  audio. 

The  W4HCY  antenna 
feed  system  is  applicable 
to  a  large  variety  of  anten- 
nas, except  those  that 
already  use  fuH-current 
feed,  such  as  a  terminated 
rhombic,  quad,  delta  loop, 

1  am  presently  in  the  pro- 
cess of  applying  it  to  my 
five-element    monoband 


yagi  for  20  meters.  This  will 
require  a  matching  network 
which  I  do  not  have.  How- 
ever, I  have  put  it  on  the  air 
a  couple  of  times  using  a 
James  Millen  Co.  antenna 
tuner.  The  same  improved 
operation  is  evident  both 
on  receive  and  transmit. 
The  feed  method  for  the 
driven  element  on  this 
beam  is  shown  in  Fig.  8.  The 
coax  inside  the  antenna 
serves  only  as  a  shield  to 
prevent  cancellation  of  the 
antenna  element  current 
Be  sure  to  connect  as 
shown,  Always  insulate  the 
outside  end  of  the  braids. 

This  system  can  be  used 
on  multiband  antennas  by 
using  a  separate  shielded 
feed  line  inside  the  driven 
element  and  correctly  con- 
necting to  each  band  outer 
end  section  of  the  antenna. 
Only  one  feedline  up  to  the 
antenna  will  be  necessary. 

I  am  very  confident  that 
this  antenna  system  will 
outperform  most  other  con- 
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ventional  antennas.  Radia- 
tion will  be  greatly  im- 
proved and  signals  trans- 
mitted from  the  antenna 
will  require  less  space  on 
the  band. 

Please  feel  free  to  use  the 
system  for  your  own 
pleasure.  I  will  be  delighted 
to  hear  from  you  about 
your  results  — pro  or  con. 
But,  I  will  not  be  able 
to  answer  a  multitude  of 
letters. 


I  reserve  the  right  to  re- 
quire permission  from  me 
or  my  heirs  for  the  use  of 

this  system  by  anyone  who 
may  desire  to  use  or  apply  it 
in  any  way  to  antennas 
manufactured  and  sold  for 
profit.  ■ 
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American  Radio  Relay  League, 
Inc.,  1976,  page  25. 
Z  Ibid.,  page  28* 


NEW  MFJ  Deluxe  Keyer  has  Speed  Readout 

Socket  for  external  Curtis  memory,  random  code  generator,  keyboard. 
Uses  Curtis  8044  IC.  Gives  you  dot-dash  memories,  weight,  speed, 
volume,  tone  controls,  speaker.  Sends  iambic,  automatic,  semi-automatic, 
mamial.  Reliable  solid  state  keying,  RF  proof.    s.>eed  Readout  meter 

!0tm  you  rmad  to  SO  WPM, 

Socket  for  Curtim  memarr, 
randam  cads  gmnmrator^  kmybomrd. 


»79 


95 


Be  new  MFJ-40B  Deluxe  Bectitinic  Keyer  II  is 
based  on  tlie  prov^en  Curtis  8044  IC  keyef  chip. 
Speed  readout  meter  lets  you  read  sending  speed 
to  50  WPM.  Socket  {optional  cable  with  plug, 
$3,00)  lets  you  use  exrema!  Cuitis  memory,  ran- 
dCHTi  cod«  geaeratof,  keyboanl  (available  Irgfn 
Curtis  Bec^  Devices). 

Sends  iambic,  automitic,  wnlauiomatlc, 
mamial.  Use  <^ueeze.  singfe  levef  w  straight  key. 

limbic  a^raiton  wiih  squtttt  key.  DotHJash 
ifiseflion,  Semiauicundiic  "bug"  opeotlM  provides 
aulomaDc  do  IS  and  manual  dashes, 

Dat-dasf)  mernory*  self  compieting  dots  and 
dashes,  jam  proof  spacing,  instant  start.  RF  prauf. 

Ultra^reJIatjIe  mid-state  ke^lnq:  grid  block,  cath- 
ode, solid  state  transmitters  (300  V,  10  ma. 
max,  +  300  V.  100  ma.  max). 


All  controls  are  on  front  panel:  spmd,  weighl, 
lone  voiume.  {^melton  swrtchn  Sinooth  linear 
speed  control   8  to  50  WPM. 

Wetgtit  contnil  adjusts  dot  dash  space  ratio; 
makes  your  signal  distinctive  to  penetrate  ORW. 

Tone  contn^t.  Room  filling  volume.  Built  in 
soeakef  Ideal  foi  cla^foom  teacNng. 

Functioti  swttcli  se^ts  oft,  m,  semi-automat^ 
ic/manuat.  tune.  Time  keys  imnsm+ner  for  tuning. 

Completely  portaUa.  Operates  u{)  to  a  year  on 
4  C  cells.  2,5  mm  phone  jack  for  external  power 
(6  to  9  VDC).  Op^iona^  AC  aoapter  S7.9S. 

^gtlielj  wNlf «  walnut  s^des.  8^2x6  inches. 

Stereo   phone  |ack   for 
key.  phono  jack  outputs. 
OPTWHAL  BENCHER  WMBIC  _^^^^_ 
PADDLE  Dot  afKJ  dash  pad    ^^^^^    •^"*^ 


dies  have  tulty  adjustable  tension  and  spacing. 
Heavy  base  witn  non  slip  mbber  feet  eNminates 
'waiking,"  $39.95, 

Order  from  MFJ  and  try  If  -  no  DbUgation.  \\ 
not  detighied.  return  it  witliin  30  days  for  refund 
(fess  shipping).  One  year  unci^nliitional  Qua  ran  lee  - 

Order  today.  CiSlttJI  tree  800-6^7  iSOO.  Ctoge 
VISA,  MG  or  mail  check,  money  order  tar  $79.95 
plus  S3. 00  sti^iping  (or  MFJ- 406  keyer  and/ev 
$39.95  plus  $3.00  shipping  for  Senchsr  paddle. 


CALL  TOLL  FREE  . . .    B00-647-ia00 


For  technical  inform  a  ti  on,  ofder/repair  status,  in 
fWiss,,  outside  continental  USA.  call  601-3235869 

MFJ  ENTERPRISES,  INC. 

BOX  494.  MISSISSIPPI  STATE.  MS  397G2 


p^^»^^  SfitVli^ — Jff«  ps^  243 


181 


Duri  R.  Goidm  WA6VHU 
484  Esiher  Ave- 
Moorpark  CA  9302! 


A  3-Band  Mast-Mountable 

Miniquad 

a  quad  need  not  be  monstrous 


Small  in  size,  high  in  performance* 


Combining  two  com- 
pact quad  designs  into 
one  results  in  a  miniquad 
with  lots  of  appeal.  It's 
small  in  size  and  cost  and 
high  in  performance.  So, 
after  numerous  requests 
during  QSOs  for  a  detailed 
description  of  this  some* 
what  unorthodox  quad,  I 
decided  to  write  it  up  for 


73  Magazine. 

What  Is  Different  About  It 

A  full-size  20-meter 
quad  measures  approx- 
imately 19'  x19'.  This  mini- 
quad  for  10,  15.  and  20 
meters  measures  6W  x 
14',  The  unorthodox  part 
of  this  design  is  that  the 
20-meter  loops  (using  load* 


This  is  the  miniquad  after  two  years  of  operation  flowered 
tor  refinishmg  spreadenl  Optional  materials  for  spreaders 
are  fiberglass  (expensive,  but  norhdetenorating}  or  PVC 
tubing,  if  properly  braced.  (See  Reference  3J 


ing  coils)  are  mounted  be- 
tween the  10-  and  1 5-meter 
loops.  It  wasn't  planned 
that  way,  but  the  physical 
dimensions  required  to  res- 
onate each  band  resulted 
in  that  configuration.  Also, 
all  three  bands  use  vertical 
wire  stubs  both  for  tuning 
and  to  reduce  the  vertical 
dimensions. 

Wby  You'H  Like  It 

You  will  find  that  unlike 
the  full-size  quad,  this  one 
is  a  breeze  for  one  man  to 
handle  and  mount  on  a 
tower*  What's  more,  be- 
cause of  its  smalt  wind 
load,  it  can  be  mounted  on 
an  ordinary  TV  rotor  and  a 
low-cost  telescoping  TV 
mast.  Also,  this  antenna  re- 
quires only  about  half  the 
copper  wire  of  a  full-size 
quad.  Overall,  that  repre- 
sents quite  a  savings  for 
the  typical  low-budget 
ham  like  me! 

While  the  miniquad  may 
have  slightly  less  gain  than 
a  full-size  quad,  for  most  of 
us.  the  advantages  far  out- 


weigh the  slight  loss.  The 
miniquad  performance  is 
really  impressive  when 
compared  with  the  in* 
verted  vee  antenna,  es- 
pecially when  the  band  ap- 
pears to  be  dead  on  the  in- 
verted  vee.  I  have  made 
some  excellent  DX  con- 
tacts since  switching  to  the 
miniquad. 

How  It  Evolved 

Being  dissatisfied  with 
the  performance  of  an  in- 
verted  vee  on  1 0, 1 5,  and  20 
meters,  I  made  a  search  of 
ham  magazines  and  anten- 
na books  for  various  types 
of  beams  and  quads.  I  de- 
cided that  the  quad,  which 
requires  less  height  than  a 
yagi-type  beam,  was  best 
for  this  QTH,  as  the  degree 
of  acceptance  by  the  XYL 
of  another  antenna  on  top 
of  the  house  was  calcu- 
lated to  be  inversely  pro- 
portional to  the  square  of 
antenna  heightl 

Two  interesting  quad  de- 
signs were  found.  Neither 
was  small  enough  to  fit  on 
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the  bamboo  spreaders  do- 
nated by  a  friend,  however, 
so  1  decided  to  combine 
two  designs  and  make  a 
more  compact  antenna. 
One  was  the  Low  Profile 
Quad*  and  the  other,  the 
Japanese  Quad.' 
I  The  Low  Profile  Quad 
consisted  of  folding  the 
vertical  sides  of  a  fulNsize 
quad  to  form  long,  narrow, 
vertical  loops  set  in  a  few 
inches  from  the  vertical 
sides  of  the  quad.  This 
reduced  the  dimensions  of 
the  20meter  full-size  quad 
from  19'  x19'  to  12'  x  ir. 
The  resonant  frequency  of 
the  Low  Profile  Quad  was 
adjusted  by  sliding  short- 
ing bars  up  or  down  on  the 
narrow  loops. 

The  J  apanese  Quad  used 
loading  coils,  four  per  ele- 
ment which  reduced  the 
full-size  20meter  quad  to 
12'  X  12',  By  combining  the 
Japanese  Quad  with  the 
Low  Profile  Quad,  a  further 
reduction   was   obtained 

down   to  6'  X  12'   for  20 
maters. 

First,  I  experimentallv 
constructed  a  two-element 
(radiator  and  reflector), 
20-meter-band-onlY  mini- 
quad.  It  used  loading  coils 
and  folded  loops  with 
shorting  bars*  In  an  effort 
to  simplifv  the  design,  the 
folded  loops  and  shorting 


bars  were  replaced  with 
vertical  wire  stubs  spaced 
a  few  inches  in  from  the 
sides  of  the  antenna.  The 
wire  was  attached  at  the 
bottom  side  of  the  quad 
loop  and  supported  ver- 
tically with  monofilament 
fish  tine  to  the  top.  Tuning 
was  done  by  pruning  the 
vertical  wire.  The  longer 
the  wire,  the  lower  the 
resonant  frequency. 

The  20-meter  miniquad 
was  placed  on  a  TV  rotor, 
and  the  mast  was  raised  to 
about  35  feet  After  some 
additional  pruning,  the 
antenna  was  tested  in  ac- 
tual use  with  excellent 
results. 

After  testing  the  20- 
meter  design,  the  antenna 
was  taken  down  and  the 
10*  and  15-meter  elements 
were  added.  The  lO-meter 
loops  were  installed  inside 
the  20-meter  loops.  Reso- 
nating the  15-meter  loops 
without  loading  coils  re- 
sulted in  physical  dimen- 
sions larger  than  the 
20-meter  loops  This  ac- 
counts for  the  15-meter 
loops  around  the  outside 
of  the  antenna. 

Construction 

The  miniquad  was  con^ 
structed  on  bamboo  spread- 
ers, supported  as  shown  in 
Fig.  1.  The  20meter  loading 


coils  were  made  of  17Vi 
turns  of  #14  AWG  copper 
wife  wound  on  1  Vj -inch-di- 
ameter X  5-inch-Iong  PVC 
thtn-wati  plastic  tubing. 
The  coils  were  spaced  as 
shown  in  Fig.  2.  Fig.  1  shows 
details  of  the  boom-to- 
rotor  attachment.  The  coils 
and  spreaders  were  given 
two  coats  of  polyurethane^ 
type  varnish.  The  8V2' 
boom  was  made  from  2- 
inch-diameter  aluminum  ir- 
rigation pipe.  The  guy 
wires  supporting  the  mast 


were  attached  directly  to 
the  TV  rotor  because  the 
lower  half  of  the  quad  ex- 
tends only  3  feet  below  the 
boom  (compared  with  9 
feet  for  the  full-size  quad). 
This  made  the  installation 
much  more  rigid.  At  every 
5  feet,  the  guy  wires  were 
cut  and  egg  insulators  at- 
tached. 

Preliminary  antenna  tun- 
ing was  done  on  the  ground 
by  placing  the  boom  on  top 
of  an  6-foot  stepl adder. 
The  coil  of  a  dip  meter  was 


A  close-up  photo  showing  the  method  of  attaching  the 
boom  to  the  rotor. 
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fig,  2  Radiator  element  for  10^,  tS-,  and20-mefer  bands.  If  a  director  element  h  desired,  make  dimensions  5%  less  than 
radiator  and  space  the  director  J25  x  wavelength  (in  meters)  in  front  of  the  radiator  element 


placed  inside  one  of  the 
20-meter  loading  coils  and 
the  length  of  the  tuning 
stubs  adjusted  for  the 
proper  resonant  frequency. 
Since  raising  the  antenna 
from  ground  level  to  the 
top  of  the  TV  mast  raises 
the  resonant  frequency, 
resonance  on  the  ground 
was  adjusted  about  100 
kHz  lower  than  that  re- 
quired in  the  air. 

After  installing  the 
antenna  on  the  mast,  fine 
tuning  of  the  radiator  was 
accomplished  by  checking 


the  swf  in  the  ham  shack. 
Additional  pruning  of  the 
stubs  was  required  to  bring 
the  lowest  swr  reading  into 
the  desired  portion  of  the 
20-meter  band.  The  reflec- 
tor was  pruned  using  the 
dip  meter  reading  5  per- 
cent lower  than  the  final 
radiator  dip  reading.  For 
example,  if  the  20-meter 
radiator  is  tuned  to  14,2 
MHz,  then  the  reflector 
should  be  tuned  to  14.2  x 
35  =  13.49  MHz,  All  fine 
tuning  was  done  with  the 
mast   telescoped   down. 


Here  the  antenna  tuning  is  being  checked  after  two  years 
of  operation,  using  a  home-brew  dip  meter-transistor 
checker. 


Vyith  the  8-foot  step  I  adder 
on  the  roof  and  the  boom 
U"bolts  loose,  1  was  able  to 
rotate  the  antenna  vertical- 
ly and  reach  the  stubs  for 
pruning. 

Tuning  the  20-meter 
band  only  was  easy.  After 
installing  the  other  two 
bands,  however.  Inter- 
action between  bands 
made  it  necessary  to  re- 
peat the  pruning  process- 
This  was  the  most  critical 
part  of  the  whole  project, 
but  you  will  find  that  a  few 
extra  trips  between  the 
roof  and  the  shack  to  re- 
check  tuning  on  each  band 
will  be  well  worth  the  extra 
effort.  You'll  have  an 
antenna  that  will  provide 
many  hours  of  good  DXing 
and  solid  contacts.  Also, 
when  your  neighbors  see 
you  climb  up  your  roof  a 
number  of  times  and  see 
you  clip  only  an  inch  or 
two  of  wire  from  your  ar>- 
tenna,  they  will  know  you 
are  crazy! 

If,  as  I  did,  you  have 
problems  getting  enough 
coupling  with  your  dip 
meter  to  the  10-  and 
15-meter  loops  [no  loading 
coils  on  these  bands  for 
coupling)^  try  the  foMbvv- 


ingr 

1)  For  the  radiator,  clip  a 
Vi  "-diameter  turn  of  wire 
across  the  coax  terminals 
at  the  bottom  of  the  loop. 
Couple  the  dip  meter  into 
the  added  turn. 

2)  For  the  reflector,  put  a 
Vi "-diameter  twist  in  the 
bottom  center  of  the  loop. 
Tune  the  reflector  5  per- 
cent lower  in  frequency,  as 
noted  above. 

The  Proof  is  in  the  Pudding 

Having  previously  used 
an  allband  inverted  vee 
antenna^  I  was  amazed  at 
the  superior  performance 
of  the  miniquad.  Aftei; 
completion  of  the  20-meter 
portion  of  the  miniquad, 
it  was  installed  and  a 
quickie  evaluation  was 
made  when  20  meters  ap- 
peared dead  on  the  in- 
verted vee.  With  the  quad 
pointed  south,  some  South 
American  stations  were 
picked  up,  including  an 
ice-breaker  running  traffic 
to  the  States  from  the 
Wadelt  Sea.  Then^  rotating 
the  quad  northwest,  a  QSO 
was  made  with  a  station  in 
Tokyo,  lapan  I  couldn't 
hear  them  on  the  inverted 
vee,  and  if  you  can't  hear 
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them,    you    can't    work 
them  I 

The  next  day,  using  the 
mfniquad,  I  answered  a 
"CQ".  Running  barefoot 
(150  Watts),  a  fine  20- 
minute  QSO  was  made 
with  OK1TA  in  Czechoslo- 
vakia. (Later  (  received  a 
fine  QSL  card  and  letter.) 
At  the  conclusion  of  the 
QSO,  there  was  a  big  prle- 
up,  mostly  east  coast  sta- 
tions trying  to  work  him!  I 
was  impressed,  as  this  was 


my  first  European  contact 
as  a  ham!  After  adding  the 
10-  and  15-meter  elements, 
results  were  equally  satis- 
fying.  Many  contacts  have 
since  been  made  around 
the  world,  on  all  three 
bands. 

The  antenna  has  been  in 
service  for  two  years  now, 
and  is  stifl  performing  as 
well  as  it  did  originally.  The 
two  coats  of  varnish  are 
starting  to  show  some  de- 
terioration from  exposure 


to  the  intense  radiation  of 
the  southern  California 
sun.  however,  and  while  I 
don't  have  the  problem  of 
ice  as  do  my  eastern 
counterparts,  we  do  have 
Santa  Ana  [devil)  winds. 
These  winds  can  reach  70 
miles  per  hour  and  higher. 
At  times,  they  have  reatly 
made  the  antenna  dance  a 
jig,  but  it  has  stood  up  well 
I  think  that  for  a  cheap, 
compact,  directional,  gain 
antenna,  this  one  is  hard  to 


beat,  since  much  of  it  can 
be  built  with  bits  of  mate- 
rial you  may  have  lying 
around  your  QTHlB 
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Bargains  in  Remote  Antenna  Switches 


watch  for  these  surplus  gems 


CM  a  Drumelhr  WSJ  J 
5824  NW  SB  SL 
Wan  Acres  OK  73122 

Remote  antenna  switch- 
ing can  be  a  highly 
desired  feature  in  one's  sta- 
tion. The  high  cost,  up  to 
$125.00  or  over,  deters 
many  amateurs  from  giv- 
ing it  serious  considera- 
tion. The  answer?  Keep  an 
eye  on  military  surplus 
outlets  and  on  swapfests. 

The  choicest  item  to 
look  for  is  the  Thompson 
Products,  Inc.,  type  10281 
coaxial  switch-  It'll  mount 
outdoors,  antenna  level  or 
wherever  you  elect  to  put 
it;  it  operates  on  direct  cur- 
rent at  a  low  voltage.  AI* 
though  rated  at  24  volts, 
ifll  function  at  as  low  as  10 
volts.  Its  control  requires  a 
5-wire  cable,  as  it  involves 
positive  selection  of  the 
desired  switching  func- 
tion ...  no   stopping   at  a 


wrong  position,  ft  provides 
for  selection  of  three  an- 
tennas from  one  incoming 
cable.  The  cable  connec- 
tors are  of  the  type  N  vari- 
ety, which  means  they  can 
be  weatherproof,  quite 
unlike  the  UHF  type  often 
used  for  outdoor  applica- 
tions. The  control  function 
connector  involves  a  stan- 
dard type  of  Am  phenol, 
one  readily  available. 

Why  is  this  "choice"? 
Well,  for  one  thing,  there 
are  12  steps  in  its  transfer 
action.  These  provide  for 
such  operations  as  ground- 
ing the  unused  antennas, 
opening  all  incoming  cir- 
cuits, grounding  all  incom- 
ing circuits,  and  then  con- 
necting through  the  select- 
ed antenna.  One  purpose 
of  these  operations  is  to  en- 
sure that  alt  accumulated 
electrostatic  charges  are 
drained  off  an  antenna  be- 
fore it  is  shifted  into  ser- 
vice. Thoughtful,  huh? 
Note  that  when  one  anten- 


na is  in  use,  the  other  two 
are  not  gounded.  Some 
may  find  this  preferable, 
some  may  not.  But  with  12 
steps  in  the  operation,  only 
one  action  is  needed.  You 
just  close  a  switch  placing 
the  direct  current  voltage 
between  the  common  and 
the  wire  controlling  the 
antenna  outlet  you  want. 
The  interior  stepping 
motor  does  the  rest!  No 
continuing  current  is  re- 
quired to  hold  the  desired 
selection.  The  circuit  is 
broken  when  the  stepping 
motor  reaches  the  selected 
s^egment.  The  switch  you 
used  can  be  left  closed  to 
provide  an  indication  of 
the  antenna  in  use. 

There's  another  surplus 
relay  worth  looking  for, 
too.  Like  the  first  men- 
tioned, it's  suited  to  out- 
door mounting,  has  type  N 
rf  connectors  and  an  Am- 
phenol  control  connector, 
and  operates  on  low  volt- 
age   direct    current.    It, 


however,  is  only  a  single- 
pole  double- throw  coaxial 
switch.  Although  rated  at 
24  volts,  my  advice  is  to 
supply  it  with  no  less  than 
28  volts-  Tve  had  one  stick 
between  antennas  when 
the  controittng  voltage  was 
less  .a  highly  un- 
desirable condition,  as  the 
controlling  circuit  is 
broken  and  the  relay  must 
be  disassembled  in  order  to 
move  it  on  to  a  position 
that  permits  the  control- 
ling circuit  to  function! 

This  second  item  is  made 
by  General  Communica- 
tions Co.,  and  is  the  mode! 
2N180RC-5  rf  coax  switch. 
It  appears  to  be  a  bit  more 
readily  available  than  the 
Thompson  Products  relay. 

Either  of  these  two  de- 
vices can  be  an  asset  to  an 
amateur  station.  Neither 
should  cost  the  "arm  and  a 
leg'  asked  for  commercial 
relays  that  are  no  better 
and  probably  not  as  good. 
If  you  see  one,  grab  ilM 
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A  No-Nonsense  Operating  Table 

—  basically,  it's  a  flat  surface  on  legs 


Ken  Anderson 

3005  m  i9rh 

Lit  wrench  KS  66044 

TO  build  this  table,  you 
will  need  8  or  9  two-by- 
fours.  Check  to  see  if  some 
are  crooked  If  some  are, 
dp  not  use  them;  this  is  im- 
portant to  your  table,  Us- 
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Fig,  1. 


ing  the  two-by-fours,  cut 
four  pieces  27  inches  long; 
these  will  be  the  legs.  For 
the  sides,  cut  out  two  72- 
inch  pieces.  For  the  leg  sup- 
ports, cut  four  pieces  24.5 
inches  long.  For  the  foot- 
rest  support,  cut  out  a 
72'inch  piece. 

Now  you  are  ready  to 
begin  the  main  part  of  the 
table.  Take  two  of  the  legs 


MMlVi' 


and  two  of  the  supports  and 

bolt  them  together  as  shown 
in  Fig.  1.  Do  the  same  to 
the  oth^r  legs  and  leg  sup- 
ports. Now  get  a  piece  of 
particle  board  72  inches  by 
28  inches,  but  don't  put  it 
on  until  the  end.  Have 
someone   holding  one   of 


FOOT  REST 


Fig.  2. 


fig.  J, 


the  leg  pieces  while  you 
are  bolting  the  footrest 
support  to  the  middle  of 
the  bottom  leg  support 
Then  do  the  same  to  the 
other  side.  Now  nail  the 
sides  on  and  screw  the  top 
on  as  shown  in  Figs,  2  and  3. 
If  you  want  your  table  to  be 
very  flat  on  top,  counter- 
sink sonie  fialhead  screws. 
To  cover  up  the  screws,  tise 
wood  putty. 

Tools  and  materials 
needed  include:  drill,  ham- 
mer, right  angle,  power 
saw,  wrench,  14  bolts,  8 
nails,  8  or  9  two-by-fours,  1 
piece  of  particle  board  72 
inches  by  28  inches.! 


Code  McNie  EcByt 

To  really  master  code,  gel  Pickering  Code  Master  instruction 
tapes  TheyVe  easy  to  use,  easy  to  learn,  complete  and  reliatjle. 
But  don't  just  take  our  wofd  tor  it.  ask  any  ham.  Or  order  a  set 
and  see  for  yourself 

CM-1  Novice.  A  complef  e  course  witti  5. 7  and  9  WPM  code 
group  practice 

CM^I^i^  G«n«fiL  No  instruction,  just  pmdice  ^  hr.  at  II  WPH 

1  hf ,  al  1 4  WPM  and "//  hr  al  1 7  WPM  Tape  tncfudes  coded  groups 
and  straight  text. 

CM-2  Exln  Clata.  Mostly  straight  text,  sort^  groups.  1  hr  at 
20  WPM,  Vj  hr  at  25  and  30  WPM 
All  courses  are  two  hours  long  and  come  with  key  sheets  for 
checking  problem  areas, 

To  order,  semi  your  check,  money  order,  Mastef  Charge  of  Visa 
numher  (along  with  card  expiration  date)  10  Codemasier  Spectfy 
number  arxl  quantjry  of  tapes  desired  Tapes  are  $7.95  eacK 
two  for  $!4v  arw  three  for  SI  9  Also  spedfy  T  reel  or  cassene. 
We'U  send >«>yr  tapes  jKJSt  pajd  by  fourth  class  mad,  Fifsl  class, 
Canada  and  Mexico  orders,  add  $1  per  reel.  50«^  per  ca^ene 
To  order  try  phone,  cafi  (401 )  683-0575, 
f^J,  residents,  add  6% 
sales  taxs 

Pickering 
Codemaster  Co 
P.O.  Box  396  D. 
Portsmouth.  R 1 
02871 


FHckering  Codemaster.  Your  key  to  cocfe. 


New  3  dB  Gain  Mobile  Antenna 

Mounts  directly  on  glass  in  minutes.  No  tools  needed. 

No  holes  to  drill  (or  patch  later).  No  ground  plane 

AH  151. 3G  required. 

THi^  sleek  new  low  com  our  concRpt  provides  improved  VHF  ccjmmtjni- 
cdtmns  Ir  tearures  a  new  higher  radiating  1/2  lA^avetengih  de^rgn  !hat  is 
guaranteed  lo  dehver  superior  obstruciKsn  Nee  performance  Over  a  3  rtB 
deck  mounied  5/8"  wavelenc|lh  anterifta  «f\d  iransmir  a  marB  uniform  dm- 
nj  pattern  ih^n  a  ''ground  plane  " 

The  unique  AH  161  3G  etirtiinales  tt^  need  for  KKtei nal  electrical  connec- 
tions -    ihus  pFeventmg  cacH  cabte  d#teftofaiioo  causad  by  cormsion  and 

wattf  seepage  Us  palented  "Migh-Q"  innpedafio©  coupling  umT  with  buift- 
^n  Rttter  norse  reduci^on  systems,  mounts  insJde  ihe  vehicle  id  assure  max- 
imum pef  (offT^ance  ihtougNour  itie  2  meter  band  Smce  tbere  are  no  holes 
to  drill  ai  insturiauon  \%m'^,  ihere  are  no  boles  lo  patch  at  resale  itm© 

New  aemspacf?  ^^rtheswe  discovery  securelv  "locrks"  anienna  mouni  to 
t|lass  with  ihG  Ef^n^ciry  of  ^  1^^"  t)C>ll  (GuafoniiTfld  fail  safe. J  Contour 
mmint  and  180°  iilr  angle  adjusiatale  whip  holder  r^re  both  friple  chrome 
plated   17-7  pH  stainless  steel  whip 


LIST 
SALE 


33.95 
29.95 


ORDER      FROM     avanti  hesearch  and  development,  inc. 

340  Stewart  Avenue,  Addison,  IL  60101 
PHONE  6T4-8efr4267 


umcnai  amareur  raoM  wt 

MOAdDA  DRTV£    COIUMBUS.  O^tO     (Rm^^DieiiiSLigMJD^e 


^^m 


lae 


i^  /led  <i^r  Service — 999  p§^  Z43 


Social  E/ents 


Listings  in  this  cofumn  are 
provided  free  of  charge  on  a 
space-avaital>fe  ijasis.  The 
foif owing  information  should  he 
included  in  every  announce- 
ment: sponsor,  event,  date, 
time,  place,  city,  stare,  admis- 
Sion  charge  (if  any},  features, 
talk-In  frequencies^  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  fiw 
months  prior  to  the  month  in 
"Which  the  event  takes  place. 

FORT  MYERS  FL 

NOV  3-4 

Th0  Fort  Myers  Amateur 
Radio  Club  and  the  ARRL  will 
host  Ham-arama  *79  on 
November  3-4,  1979,  at  the 
Ramada  Inn,  Fort  Myers 
Fjorida.  Featured  witi  be  deater 
displays,  edycational  forums, 
and  an  outdoor  tlea  market. 
Registration  is  $3.00  per  person. 
For  information  contact  K4VGN 
at  (813^334^190,  or  WD4ERA 
tei3)-332'1825, 

HICKSVILLEOH 
NOV  4 

The  Defiance  County 
Amateur  Radio  Club  is  spon- 
soring Its  2nd  annual  hamfest 
on  Sunday,  November  4,  1979, 
from 8:00 am  until  4:00  pm  at  the 


f^ 


If  yot)  hive  a 

strlous  problem 

with  a  ham  firm,  send 

th^m  3  letter  with  alt 

the  facts  in  detail,  plain* 

iy  and  simply  , . ,  and 

send  a  copy  to  Wayne 

Green  W2NSD/1,C/0  73 

MAGAZINE.  73  protaci&  iti^ 

readers  mors  than  any  other 

magazine. 


I  am  a  64-yeaf-o)d  Novice  and 
have  purchased  an  old  Harvey 
Welis  Bandmaster  Senior* 
model  TBS  50-C.  (  would  appre* 
Cfate  hearing  from  anyone  who 
may  have  the  operating  instruc- 
tions for  it.  I  would  t>e  most  hap- 
py to  pay  for  them  or  have  tt>em 
copied  and  returned  lo  you. 

At  Santi 

PO  Box  946 

Bmd  OR  97701 

I  need  a  schematic  and  inform 


Defiance  County  Fair  Grounds, 
Hicksville,  Ohio.  Tickets  are 
$1.50  In  advance  and  $2,00  at 
the  door.  Talk-m  on  146  52  and 
the  club  repeater,  147,69/.09. 

WEST  MONROE  LA 
NOV  11 

The  Twin  City  Ham  Club  will 
sponsor  North  Louisiana's  an- 
nual  "Hamfest"'  on  Sunday, 
Novemtjer  11,  1979,  from  8:CiO 
am  until  3:00  pm  at  the  West 
Monroe  Civic  Center,  North  7th 
Street  and  Ridge  Avenue,  West 
Monroe.  Louisiana.  Tickets  may 
be  purchased  at  the  door  or  in 
advance  for  admission  and  for 
the  prize  drawings.  Featured 
will  be  swap  tables  for  buying, 
selling,  or  trading  amateur  and 
related  equipment,  displays  of 
new  radio  and  electronic  equip- 
ment, information  on  t)ecoming 
an  amateur  operator^  and 
prizes.  Everyone  is  invited.  The 
building  is  heated  and  cooled 
for  your  comfort.  Talk-in  on 
.25^.85,.,52/.52,  and  3910. 

FRAMINGHAM  MA 
NOV  11 

The  Framingham  Amateur 
Radio  Association  wilt  hold  its 
annual  fail  flea  market  on  Sun- 
day. November  11.  1979,  from 
10:00  am  to  3:00  pm  at  the 
Framingham  Police  Station  Drill 
Shed,  Framingham,  Massachu- 
setts. Admission  is  $1,00  for  the 
general  public  and  S5-00  per 
table  for  sellers.  Sellers  are  ad- 
vised to  pre-register  as  tables 
are  limited*  Talk-in  on  .75/.  15 
and  .52.  For  information,  con- 
tact Ron  Egalka  K1YHM,  FARA, 
PO  Box  3005.  Saxonville  MA 
01701 1  or  phone  (61 7) '877-4520* 

CLEARWATER  FL 
NOV  17-18 

The  Florida  State  ARRL  con- 
vention WIN  take  place  on  No- 
vember  17^18  at  the  Sheraton 
Sand  Key  Hotel  on  Clearwater 
Beach,  Clearwater,  Florida,  An 


Ham  Help 


mation   on   an   fNOUE   model 

FDFM-2  2-meler  6-channel  rig.  f 
will  copy  and  return  or  pay  a 
leasonable  price   for   a  copy, 

Harotd  S.  Roth  WiLFH 
602  W,  Nebraska 
Algona  lA  50511 

I'm  looking  for  someone  com- 
petent to  repair  a  Hallicraflers 
HT'37  that  has  a  poor  CW  note. 
Roy  A,  Holman  WD9GXZ 
2124  East  Kansas  Street 
Springfield  I L  62703 


Icom  701  HF  station  is  the  main 
door  pri^e.  The  latest  update  on 
WARC  proceedings  is  just  one 
of  the  Interesting  forums  we 
have  scheduled.  FCC  e^ams 
witi  be  given  on  Saturday  at  9:00 
am.  Please  send  610s  to  the 
Tampa  office  by  November  9. 
There  win  be  ladies*  events  both 
days,  with  a  luncheon  and  style 
show  on  Sunday.  Tickets  are  $5, 
which  Includes  a  Tappan  micro- 
wave oven  as  first  prize.  The 
QCWA  Gator  Chapter  will  host 
the  Saturday  luncheon,  with  all 
hams  and  guests  welcome,  too; 
tickets  are  $6.  Saturday  evening 
banquet  tickets  are  $9.  Swap 
tables  are  $10  tor  both  days- 
no  one-day  tables,  all  advance 
sold.  There  should  be  plenty  of 
parking  with  courtesy  buses 
running  on  demand  for  if^e  dura- 
tion of  the  hamf  esL  We  have  ar- 
ranged  for  special  room  rates  at 
$30  double,  per  day,  with  each 
extra  person  $4  and  kids  under 
18  free.  Hamfest  donation  is  $3; 
each  advance  ticket  includes 
two  free  prize  tickets.  Talk-in  on 
,37/, 97  and  223.34/224.94. 
Please  make  all  reservations 
through  and  checks  payable  to: 
FGCARC  (Florida  Gulf  Coast 
Amateur  Radio  Council,  Inc.)^ 
PO  Box  157,  Cieanwater  FL 
33617.  For  ham  convention  and 
hotel  reservations,  phone  (813)- 
46THAMS. 


MASSILLON  OH 
NOV  18 

The  22nd  annual  auction, 
Auclionfest  79,  sponsored  by 
the  Massillon  ARC,  will  be  held 
on  November  18, 1979,  from  8:00 
am  until  5:00  pm  at  the  Mas- 
sillon Knights  of  Columbus 
Hail,  Massillon,  Ohio.  The  flea 
market  opens  at  8:00  am,  with 
auction  action  at  11:00  am. 
There  will  be  prizes  and  dis- 
plays. Ta  I  k-rn  on  146.52  simplex. 
Tickets  are  $2.00  in  advance: 
table  reservations  are  $1.00  per 
table.  For  further  info,  write  to 
Joe  Turkal  K8EKG,  1234  Con- 
cord NW,  Massillon  OH  44646. 

FORT  WAYNE  IN 
NOV  18 
The  Allen  County  Amateur 
Radio  Technical  Society  wilt 
tiold  its  7th  annual  hamfest  on 
Sunday,  November  18,  1979,  at 
the  Allen  County  Memorial  Col- 
iseum on  US  30,  Fort  Wayne,  In- 
diana, This  will  t>e  an  all-mdoor 
exhibition  and  giant  fiea 
market  There  will  be  many 
prizes,  including  a  TS-120/PS 
and  an  FT-207R.  Admission  is 
S3. GO  at  the  door  and  $2.50  in  ad- 
vance. Children  under  12  are 
free.  A  3'  x  6'  table  rental  will 
cost  $4.00;  Talk-in  on  146.28/,88, 
147. 255/, 855  and  146-52, 
Hamfest  fun  starts  Saturday 
night  at  the  Fort  Wayne  Radio 


AUTHORIZED  DEALER 


Vhf  engineering 

Makers  ol  the  World's  Most  Complete  Line  of 

VHF-FM  Equipment 


If  you  ever  worked  a  repeater . . . 
Chances  are,  it  was  one  of  ttiese! 


1 


*^II3S  — ^ 

1&08  Mcnmney 


Electronics    Supply,    Inc. 


^  Reader  ServrC^— SM  psge  243 


187 


dub's  Saturday  Night  Funfest, 
Thefe  wiM  t>e  prizes,  hot  and 
cold  snacks,  a  cash  bar,  infor- 
mation, displays,  and  minl- 
torums  from  7:00  pm  to  11:00 
pm,  Saturday,  November  17,  at 
the  Hoi i day  Inn,  3330  West 
California  Road.  There  will  be 
displays  by  IQX,  ARES» 
ACARTS,  FWDXA,  and  others, 
as  well  as  minl-forums  on 
N8VM,  DX,  Field  Day,  and  more. 


Ftinfest  tickets  (Inctude  food 
and  raffle)  are  S2.00  in  advance. 
S2.50  at  the  door.  For  reserve- 
lions,  write  to  AC  ARTS,  PO  Box 
342,  Fort  Wayne  IN  45801.  For 
confirmation,  Include  an  SASE, 
Tables  are  available  for  setup  at 
7:00  am. 

COLUMBIA  MD 
NOV  25 

The    Columbia    Amateur 


Radio  AssQCLation  will  hold  its 
3j^d  annual  Hamfest  on  Sunday, 
November  25,  1979,  at  the 
Elilcott  City  National  Guard  Ar- 
mory, just  easi  of  Rte.  29  on 
Rte.  103,  Columbia,  Maryland, 
poors  will  open  at  6:00  am  for 
exhibitors  and  8:00  am  lor  the 
genera)  public.  Admission  Is 
S2.00;  tables  are  S5.00,  There 
will  be  no  tailgating.  Food  will 
be  available  and  prizes  will  t>e 


SCANN£RS: 
KDK  2015R,KDK  2016lk 

A11DLAND  13-510,13-513,CLEGG  FM  28 

AESU  FT227R,ICOM  IC22S , KENW0ODTR74OO 


#  II  icuMn  iKtil  CHfMy  ina^  it  ng  Mi  eMrxurt  iitni  cMHttiHt. 
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750  LUCERNE  RD-,  SUiTE  120 

MONTR EAU  OUEeEC,  CANADA  H3A  2He 

T6U  S14>737*72SS 


awarded.  TaIMn  on  147.735/ 
.135.  146,1 6/ J6.  and  146.52/.52* 
For  table  reservations  and  in- 
formation, write  Sue  Crawford 
N3SC,  6880  Mink  Hollow  Road, 
Highland  MD  20777, 

OAK  PARK  Ml 
NOV  25 

The  Oak  Park  High  School 
Electronics  Club  will  present  a 
Swap  *n  Shop  on  Sunday,  No* 
vember  25,  1979,  at  Oak  Park 
High  School,  13701  Oak  Park 
Blvd.,  Oak  Park,  Michigan. 
Donation  is  $1.50  and  tables  are 
S2,50.  There  will  be  refresh* 
ments  and  door  prizes  avatK 
able. 

LANCASTER  PA 
FEB  24 

The  Lancaster  Hamtest  will 
be  held  on  February  24,  1980,  at 
the  Guernsey  Pavilion,  located 
at  the  intersection  of  Rtes.  30 
and  896,  east  of  t^ncastar, 
Pennsylvania.  General  admis- 
sion is  $3.00,  eitcept  children 
and  XYLs.  Doors  will  open  at 
8:00  am*  All  inside  spaces  are 
available  by  advance  registra- 
tion only  and  are  $3.00  each  for 
an  8- foot  space,  which  includes 
a  table.  There  will  be  free  tail* 
gating  in  a  specified  area  out- 
side, if  the  weather  permitS- 
There  will  be  a  two-hour  Dutch 
Country  tour  by  an  advance  reg- 
istration of  S4.00.  Food  will  be 
served  at  the  hamfest.  Also, 
there  are  excellent  restaurants 
and  accommodations  in  the 
area.  Talk-tn  on  .01/.61.  For  in* 
formation,  write  Sercom,  Box 
6062,  Rohrerstown  PA  17603, 

STERLING  IL 
MAR  9 

The  SterlJng^Rock  Falls  Ama- 
teur  Radio  Society  will  hold  its 
20th  annual  hamfest  on  Sun- 
day, March  9,  1980,  at  Sterling 
High  School  field  house,  1608 
41h  Ave.,  Sterling,  llEtnois. 


CUSTOM    "AMATBUn  RADIO*  T-SHIRTS  &  CAFSl 

NEW  ~  Stylish  ff€>ck  Lettering  a  MARS 

CAFS  —  Full  color  MARS  OH  your  call  in  ^  inch  high,  soft  black 
letters  on  an  attractive  solid  froni,  mesh  back  adjustalMe  cap  for 
only  S6.00  plus  11.00  shlppir>g.  Add  your  name  up  to  7  leners,  now 
only  50c  extra  1  Choice  of  solid  colors  in  Light  Blue.  Red,  VVhlt^, 
OoldtOrOranger  a  ISO  white  fronts  with  colored  me^hartd  b^lls  \n 
Royal  Blue*  Red.  Black.  Gold,  or  Oranoe.  Specify  maiiing  ad- 
dress,  color^.  artd  lettering  or  MA RS. 

T-SHtRTS  —  Your  catl  and  name  prTnl^  in  IV*  irich  high,  soft 
black  letters  on  5<J/50  pot ye^ter- cotton  T  shirts  with  "Amateur 
Radio"  design  fea luring  the  Dasisartd  purpose  of  the  Service.  All 
for  only  W, 95  pJustLOO  shipping.  FuU  color  AAARS  sttlrt  —t6S0 
plus  shipping;  add  Sl.O0per  line  for  call  letters.  Specify  mailing 
address.  Size  (Men's  S.AflX.XUJ,  color  (Sky  Slue,  Yellowi  Light 
Green,  or  Orange L  and  lettering  or  AAARS* 

Michigan  residents  add  1%  tax. 
Send  check  or  mooey  order  with  your  order  to: 

rilEESTYLS.  P.O.  Box  «(W.  Walled  Like^  Michigan  OOM 
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Mmt  MALL-DOWNTOWN  BHOPPItiCCeWTEft 
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^  Hss^^i  SetvicG — see  pay*  2*3 


CUSTOM  TRANSFORMERS 


BEAVY-DVTY 
HEPhACMMENT  THANSFORMERS 


COlLSNSBOS-I  Pow*f 
COtilNiSKWS-l  Plate 
COLLINS  5  l6F-i  Fowpr 
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MAItt  L4Bndtc  ...».,.. 
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I    95  tF|  500  Mcjdufacion . . , 

$    95  tri  500  OC  Choke 
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OFF-THE-SHELF  SPECIALS 


PLATE  XFMa:         1000  VAC  @  3.0A  CCS  230  FRl- 1 IQIB 


1r   4-  ■***'*  -*    y  *  ^    AAA^Ki 


TLAtE  XfMR: 
a.ArEHfMfta 
PLATE  Xf  M«i 
PlAfCXfMRi 

riATtXFMfl 
riLMT  XfMR: 

i\iMi  xffmt 

F3LMT  XFM^ 
nL  CHOK£, 
QCCHOKL 
SWGeHOKfi 


2400  V AC  #  I ;  5 A  IC AS  2£0/£4arRi-4  I  LB . 
3000  VAC  a  l.SACCS230f*«J-60LB 
3OOOVAC#0-7AICAS  I  iS  230PRIZ7UI. 
35Q0VAC#  1  OArCASi  iSi'ZSOPRMlLS. 
4000  4600  VAC  @  1  5  A  IC  AS  2  30Pf?l  dOLB 
CiOOOVCTia  0  8ACCS  I  l5.130rR|.4llA 

S  over©  30A  117  rftJO  SL8 

7.5VCT9  2(A  1  I7PRJ-9  5UI  vv 

7.5VCT#55A  t  (5  230rftH4  61fi 
7  5VCT©75A  I  15  230Pfll  20.2LS 

30  AMT  aiHlAr  Wouml  Ofi    i    ir?"  rod . , , . , 

SOHenrleiO  I  SAMP  OC  4  I  LB  ,.«.««»«#  i.»^* . 
5^30Hww(rt#  to  AAlPDCZaLB  ,,,;,,,, 
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ALL  THAHSfOBMeilB  1  CHOKfS  GUARANTEED  FOB  24  MONTHS 
Many  ofliers  aisc  M¥aii»tl9,   Write  tot  ftn^  HM  or  quot^  ^n   tkfiY  ^ustQm 


tronvtormou  ehoke^  er  iatur^M^  teaetat 


Peter  W.  Dahl  Co 


^0€ 


4007  Port  Blvd.  *  El  Pa&o,  Texas  79330 
Telephone  (915}  566  53 65 


luUKf  c^ri« 


YOURSELF    FOR 


$89.95 


[mf<osi  Mtm  freqtiencv  reaAMJt  for  mmh  moden  ifetect  tjeiow. 
fsetaiffi  «HZ  analog  frequencv  reaCtoyt  aoa  reisiaces  too  ioo*CHZ  analog 
dtai  wJth  oiQit^  freqwency  readout  DIgiai  resolution  to  lOOHZ  cowers  an 
h3fTi  t39ndtt 

E3SV  Step  bv  step  tistilatfen  n5tTuctlor&  two  wine$  of»  ^tiai  cosx  and  Hid 
swndi  %wtfiK  ume  nstais  wlrti  same  two  so«ws  used  for  100KHZ  anaog  liil 
TO  modwy  He«ti  models  hw-ioi  use  omk-W  (a^alaM  tei  Dec  55) 

SB  *  102  use  owe- «        ^'i«)0  use  Di«('4» 

SB -303  use  DMK-303  SS-401  USe  DM(-4Q1 

The  OMC-Kn  for  HW-W  is  sctf-cunUined  and  dlgft^  fnequenqr  r^dcwt 
ras  same  coverage  as  PW  for  sa  uniti 
iat^  for  WHK  '  SB  ^r#ts   tnstail^   ^  your  f <g: 

OMK>  503-  $19.95  D^lt-afl  OTherS     S29.95 

incfejdes  instatiatton,  return  sTripi^inB  ana  msurai^e.  wrtte  for  schedule  form 
Order  tjy  stoCK  numt3€r.  Sand  c^ck  or  mon^  order,  we  accept    iwaster 
tft^iie  »id  Vtea^  t^  ana  Canada  add  S3,50  srupplng  and  nancina.  washing- 
ton  r«idem:s  ada  51%  tax.  open  2A  hours -c^  code  206-829-0056  or 

WB7WCE  Akip  «  HMitj,  HM  amk*mt  206- SB8' 5804 

KA7AZM 
TS*        fWTPflWCS  INC.  PO  KSX  778    WCKlEr  WH.    9B321 


AUXILIARY  POWER 

for  Emergency  or  Portable  Operation 


Lif^ht  wt  Portable  Alterrtator  Stand-by  power  fof  Ham 
Eqyipmfint,  household  netds  durii^g  powef  Dutages  or 
operation  in  remote  areas.  Operates  lighting, 
ftfngerators,  heating  systems  or  ather  appliances  m* 
citiding  freq.  sensilit^e  loads  such  as  TV  sets,  induc- 
tion motDfs  and  tluciescent  lights.  Solid  State 
vonage  regulation  3750W  ratmg^  25%  nurge 
caiwcttsr  I20/Z40VH  31  3/15  6A  S  HP/S600  RPM 
B&S  engine  Altrnalot  {irs«s  jiist  enough  engine  out- 
put to  meet  load  resulling  m  up  to  25%  hiel  ^vings. 
Low  intsf^^ice.  Advanced  desigii.  Dnp-proof  coo- 
striKtiofi  fveteOs  windings  fnmi  rain  a^  dirt  ass<^- 
ii^g  long  life  One  year  warr^rrry  by  mamjfactuief 
30'i  »  W'y*  %  1S"H  128  lbs,  Sliipfjed  wa  Tr«k 
PREPAID  (No  dxtrft  diarges}. .  $725.00 

Electnc  Stan* 121,00 

Battary  Charging 12.00 

Spark  Arrest  Muffler* 23*00 

Mtfdeb  available  with  13SQ  to  7000  watt  ratings. 
^ritB  Tor  our  qume  and  <LddJhonal  in  lor  mat  ion. 

Mastercharge  or  VISA  accepted 


r 


THE  FIRST  CHOICE  IN 

REPEATER  CONTROL 


The  Power  and  Flexibility  of  Microprocessor  Technology 

AUTOPATCH,  REVERSE  PATCH,  SMART  ID.  ACCESS  CODE 
MUTING,  MORSE  CODE  ANNOUNCEMENTS,  FLEXIBLE 
FUNCTION  TIMEOUT,  COURTESY  TONE,  LINKING, 
CONTROL  OP,  FUNCTIONS,  TWELVE  USER  FUNCTIONS, 
„,  AND  MUCH  MORE. 

Coll   or  write  for  ypecificofiont: 

MICRO  CONTROL  SPECIALTIES         (617)  372-3442 

^M69  23  ELM  PARK  GROVEUND,  MA.  01834 
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CENTRAL  NEW  YORK*$  FASTEST  GROWtNG  HAM  DEALER 


*   1   ? 


w:ff 


Mtm 


tAESU 


—■  '^-  £4.   -j-»  1 


mm^ 


1'L.gM 


FT.9aiOM 


OUTFITTERS 

705  Elm  Ct.  Waukesha,  Wl  53186 

Ph^  1-414^543-7772  •  Ken,  N9ltS  -  Mgr. 


Featuring  Yaesu,  loom,  Drake,  AtlaSt  Ten-Tec,  Swan,  Dentron,  Pace,  Paionldr,  Alda. 
Midland,  Witson.  KDK,  MFJ,  Microwave  Module.  Standard,  Tempo.  Astron,  KLM. 
Hy*G3m,  Mosley.  Lassen,  Cu^hcraft,  Hustler.  Mm^  Prodycis.  Universal  and  TrJstao 
Towers.  We  service  everythmg  we  seli*  Write  or  call  for  quoie   You  WOrt't  hm  Diaipolntftd. 

Wa  are  jus!  a  lew  mmutes  oil  the  NYS  Tr^ruway  (!-90)  Eult  32 


CALL  TOLL-FREE  ONEIOA  COUNTY  AIRPORT  TERMINAL  BUILDING         b^^        Warran 
1-800  448-7914  OHISKANY.  NEW  YORK  13424  WA2MSH    K2IXH 

NY  STATE  RESIDENTS  CALL  315-3372622  or  315  337  0203 


\1 


/ 


^ 


♦^  Raatfer  S»/v(ce— see  page  743 
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teli    i4a   BplI 

crdssmode,  regenerated-lele' 
type"  contact  ever.  Not  only 
were  KOkJUY  and  WBOSAX  glad 
to  get  3  confimning  QSL  from 
Tony,  but  Tony  is  still  bragging 
about  his  accomplishment  of 
working  Iowa  RTTY  oti  "two 
meters"! 

For  a  tjrief  white,  our  unique 
teletype  repeater  system  ac- 
tuaify  had  begun  experimentrng 
with  a  secondary  6-meter  FM  in- 
put at  52  JOO  into  the  two-meter 
syatem  for  the  purpose  of  aux- 
iliary input,  extension  of  range, 
and  full-duplex  teletype.  Unfor- 
tunately,  the  idea  did  not  get 
much  further  due  to  conflicting 
club  problems, 

Crossbanding,  if  handled  In- 
tel I  igently  and  not  just  to  add 
another  feature-type  thing,  can 
be  a  unique,  rewarding,  and 
usable  addition  to  the  VMF 
ham's  communication  system. 

Keep  up  the  good  work.  We 
need  more  RTTY  articles  and 
more  SSTV  articles,  too! 

Michael  W.  Stone  WBiQCD 

Lowden  lA 


[ 


WANE 


] 


Congratulations  to  Wayne  on 
bagging  all  the  New  England 
states  on  10  GMz.  I  guess  that 
makes  him  the  first  3^cm  wane, 

John  A*  Carroil 
Bedford  MA 


CLUB  DISCOUNT 


tr.fit 


she    KhAi 


*. .  * 


I,/  u 


It  has  come  to  our  attention 
that  numerous  amateur  radio 
clubs  and  organizations  are 
conducting  CW  training  pro- 
grams and  are  always  seeking 
new  and  beUer  leaching  aids.  In 
order  to  assist  them,  Xitex  Cor- 
poration, Dallas^  Texas,  is  of- 
fering a  new  Morse  code  "trans* 
celver"  at  a  substantialiy^re- 
duced  club  price.  The  unit  con- 
nects to  any  TTY  or  video  ter- 
minal (Xitex  SKT-lOO)  and  can 
be  an  extremely  useful  tool  for 
improving  both  sending  and 
copying  ski II s. 

For  further  details  on  how  to 
apply  for  this  limited  club  dis- 
count price,  write  or  call  me. 

Steve  Kriss 

XHex  Corporation 

9861  Chartweli  Dr. 

Dallas  TX  75243 

(ai  4)  349-2490 


DEPLORABLE 


During  the  recent  passing  of 
hurricane  David  along  the  east 
coasts  I  was  tuned  to  14.325 
where  the  Hurricane  Watch  Net 
wad  operating.  I  have  never 
heard  such  deplorable  conduct 
by  amateurs.  There  was  delib- 
erate jamming,  foul  language, 
and  amateurs  operating  so 
close  to  the  frequency  (some  1 
know  were  running  excessive 
power)  that  it  made  copy  almost 
impossible. 

At  one  time,  there  were  two 
ships  In  trouble.  The  Coast 
Guard  was  attempting  to  gel  a 
fix  on  their  positions  through 
the  amateur  frequencies,  but, 
due  to  the  deliberate  lamming 
by  these  individuals,  It  was 
Impossible.  This  alone  is 
enough  to  turn  one  that  Is  Inter- 
ested in  amateur  radio  against 
it 

To  think  that  some  amateurs 
would  stoop  this  low,  knowing 
human  lives  are  involved,  is  dis* 
gusting.  I  hope  that  the  FCC 
was  able  to  apprehend  some  of 
these  individuals  and  that  their 
licenses  are  revoked  perma- 
nently, 

Henry  Ponder  KA4DCQ 
Lawndale  NC 


THE  END 


I  have  beeti  monitoring  the 
Hurricane  Watch  Net  on  14.325 
for  the  past  24  hours.  At  the 
present  ttme,  hurricane  David  Is 
off  the  Florida  coast  and  hur- 
ricane Frederic  is  over  Barbuda, 
The  net  has  t>een  operating  for 
the  past  7  days.  What  I  heard 
sounded  more  like  CB  (an  insult 
to  the  Citizens  Radio  Service). 
Given  the  incredible  number  of 
[ids,  SOSers,  tuners,  etc^  on  the 
net  frequency  {sounded  like  the 
majority  of  US  stations),  Lynne 
WA1KKP  did  a  very  commend* 
able  job.  If  i  were  net  control,  I 
would  have  asked  for  a  loaded 
shotgun.  US  amateurs  make 
communications  almost  Impos- 
sible. 

tf  any  of  the  delegates  who 
will  be  at  the  upcoming  WARC 
were  listening  to  this  mess,  we 
can  kiss  each  and  every 
amateur  band  good-bye  now!  I 
have  been  licensed  for  four 
years  and  I  have  never  heard 
such  inconsiderate  operators.  1 
refuse  to  operate  under  these 


conditions,  so  all  of  my  activity 
w^  on  the  Army  MARS  bands. 

This  hurricane  was  not  only  a 
disaster  for  the  Caribbean^  but 
also  a  disaster  for  amateur 
radio,  1  think  that  this  may  be 
the  end.  I  will  miss  hamming 
very  much.  To  all  the  operators 
m  other  countries,  1  would  like 
to  apologize  on  behalf  of  ait  the 
American  hams^  the  majority  of 
whom  are  very  fine  people.  It's  a 
shame  that  a  minority  can  ruin  it 
for  us  alL  Oh  well,  I  guess 
there's  still  microcomputing. 

Keep  up  the  good  work. 
Wayne,  and  if  you  can  get  us  out 
of  this  mess,  you  should  be 
elected  President.  73. 

Christopher  R,  Wiener 

N2CR/ANDtDY 

Tenafly  NJ 


BAD  TASTE 

I  read  with  deep  concern  the 
article  on  receiving  MDS  chan- 
nels in  the  August,  79,  issue  of 
73  Magaiine.  Just  where  do  we 
draw  the  line  as  responsible 
American  citizens,  let  alone 
those  who  have  been  granted 
the  privilege  of  operating 
amateur  radio  stations  in  this 
country? 

Why  is  it  that  your  magazine 
chose  to  use  an  article  detailing 
how  to,  in  effect .  sfeaf  a  tele- 
vision  Signal?  The  reason  these 
frequencies  are  not  included  in 
home  TV  receivers  is  because 
they  are  not  intended  to  be  re- 
celved  by  home  receivers. 

Instead  ot  printing  articles 
such  as  this,  why  not  exercise 
some  discretion?  You  should 
have  printed  a  fiery  reprimand 
concerning  the  irresponsible 
use  of  technology  by  so-called 
'■amateurs"  who  amount  to 
nothing  more  than  "just  fled" 
petty  thieves.  73  Magazine 
should  set  an  example  and  give 
us  leadership.  Amateurs  all  over 
the  world  are  crying  out  lor 
newsworihy  PR  concerning  the 
reality  of  service  amateur  radio 
affords  to  the  community  and  to 
the  world.  Printing  ari  article 
such  as  this  is  just  plain  bad 
taste  and  shows  the  deep 
spiritual  need  for  a  reawakening 
of  the  American  spirit  on  which 
this  country  was  founded. 
Daie  Alan  Rfchman  W4NHM 

Sevierville  TN 


Your  response  to  Vic  Clark 
K4KFC  (Letters,  August,  1979) 
was  pure  sour  grapes.  Some  of 
the  criticisms  you  have  for  the 
ARRL  may  be  well-founded,  but 
you  must  admit  that  the  League 
has  been  the  only  long-term, 
stable  representative  of  the 
radio  amateur.  Your  efforts  on 
behalf  of  hams  can  at  best  be 
described  as  mercuriai.  It's 
probably  more  accurate  to  call 
them  erratic.  On  the  other  hand, 
your  criticism  of  the  ARRL  has 
been  unflagging. 

You  are  right  in  saying  that 
the  League  has  led  too  little,  but 
you  have  not  led  either.  Too 
many  of  us,  like  you,  only  react 
to  situations,  rather  than  create 
them.  L  for  one,  am  glad  to  see 
the  ARRL  considering  the  long- 
range  problems  and  oppor- 
tunities of  amateur  radio,  and 
Vm  glad  that  they  are  consider- 
ing the  views  of  all  hams. 

David  Swierenga  K4FNE 

Fairfax  VA 


DEAR  OM/YL 

First,  I  woufd  Hke  to  say  that  I 

enjoy  reading  73.  My  husband 
and  I  are  both  Novices  and  are 
working  toward  our  Generals* 
Our  antenna  is  a  five-band 
dipole  worked  out  from  an  arti* 
cie  in  one  of  your  magazines. 

However,  I  do  have  one  thing 
that  bothers  me.  I  keep  getting 
information  on  subscriptions  to 
your  magazine  addressed  to 
Dear  OM.  This  particular  form  of 
salutation  annoys  me  very 
much,  it  Is  not  that  I  am  a 
woman*s  libber  In  the  full  sense 
of  the  word,  but  I  am  proud  that  J 
am  a  woman  and  like  to  have  It 
acknowledged.  I  know  that  this 
is  a  standard  form  of  salutation 
in  ham  parlance,  but  rt  certainly 

doesn't  apply  to  all  hams.  Hope 
that  something  can  be  done 

abotft  this. 

Clare  N.  White  WB6WSP 

Sonora  CA 

OK!  You  win  f  AH  reference  by  73 
in  the  future  will  include  Young 
Ladies,  How  about  ''Dear 
0M/YU7— Robert  R.  LaPointe,, 
Marketing  Director. 


Ham  Help 


f*m  looking  for  a  schematic 
for  an  ARC-27.  Can  anyone  out 
there  help?  I'll  be  gtad  to  pay  a 
reasonable  price  for  one. 
Thanks. 

Ron  Johnson  WA5R0N 

3524  Greystone,  #194 

Austin  TX  78731 

I  am  in  need  of  a  schematic 


and  operating  manual  for  a 
Knight-kit  TW  transmitter,  I 
would  be  more  than  happy  to 
pay  back  any  reasonable  copy* 
ing  and  mailing  costs.  Any  help 
will  be  greatly  appreciated. 

Rick  Hampton  WD6KEL 

275  W,  Pinehurst  Dr. 

Troy  OH  45373 
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MANY  MAJOR  PRODUCTS 

OFFERED 
CLOS|-OUT  PRIipS 

GIVE  US  A  CALL  FOR  PRICES 

203-667^1 

QmU  or  «rrH#  for 
y&ut  s^per  quote  todm^t 

Mcwlmgiton,  C«nB.  O&llt 
"Neftf  ARK  I.  Hpjjidquiirteni'* 
[(JPFN  HON -FRI  H}'**TTHJjrs.  lO-BFM   «  SAT    10-4  jrt% 


*'CP.IL  FOR  QUOTE" 


KENWOOD 
TS-520SE 


COMMUNICATIONS 


MADiSON  ELECTRONICS 
SUPPLY,  INC. 


^M25 


1508  McKinney  •  Houston,  TX  77002 

(713)658-0268 

MASTERCHARGE  •  VISA 


ITS  HERE!! 


THE 


AMCODER 


A  NEW  ERA  IN  CW  REGENERATION 

•  Select  any  CW  s*gnaf  that's  40  hz  away 
from  any  other  (Tune — 400  to  1 500  hzj 

•  Lock  and  switcti  to  "auto"  and  you  have 
tape  qualfty  audio.  One  and  one  only 
SignaJ  reception. 

•  Only  20  mv  of  audio  above  receiver 
noise  required  for  acquisrtion. 

•  A  40  db  over  S9  signal,  50  hz  away 
cannot  come  through. 

•  Reduce  operator  fatigue  by  not  listening 
to  any  other  band  and/of  signal  noise 
except  l^e  one  you  want  lo  work. 

•  Vari^le  acquisrtion  frequency— 400  to 
1500  h2, 

•  Variable  output  tone  fraqiiency— tOO  to 
2000  hz, 

•  Variable  output  audio  level  (drives  ear- 
phones or  station  speaker). 

Kit  Includes  all  parts  including Mbinet, 
power  supply  and  complete  instruc^• 
tions.  Epoxy  glass  boards,  plated  and 
pr&<irilled. 

AvaiJabfe^Factory  wired  and  tested  wfth 
t  year  warranty  on  parts  arnl  workman- 


Ktt— $69.95  l=WT— $89.95 

VISA  and  Master  Charge  Accepted. 
A«C  ENGINEERING  n-AiOi 

P.  O.  Box  427,  Jess  up,  MD  20794 
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FRCTUNED  *  COMPLETELY  ASSEMBLED  - 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  6  BANOSI  EXCELLENT  FOft  CON- 
GESTED HOUSING  Af^EAS  -  APARTMENTS 
LIGHT  -  STRONG      -    ALMOST    INViSIBLEI 


1 


I 


T,J 


FOR  ALL  MAKES  ^  MODELS  OF  AMATEUR 
TRANSCEIVERS  -      TRANSMITTERS    - 

GUARANTEED  FOR  2O00  WATTS  SSB 
lOOO  WATTS  CW,  INPUT  FOR  NOVICE  AND 
ALL  CLASS  AMATEURSI 


COMPLETE  AS  SHOWN  with  90  rt.  RGS3U-S2  «htn  foeElline,  *n^  PL259  connector,  Intystor?.  30H. 
300  Ibk  tcsl  (tscfon  «i»d  supporti,  c*nt«f  cQnn«ctQir  with  tiuirt  in  Itntinlnf}  arr«mt«r  and  static  dtf charge  ^ 
nn(^ed»  4«iled,  wcftUierpnaof .  resonant  tr«pd  1'*X6"-  you  )ust  switch?  t a  band  deilred'  for  cMC«i«nt  woMdwldfe 
o^erstJon  -  trftntmlttlnfl  ind  imcimmingl    WT.    LESS  THAN  5  LBS. 

laO^O-^O.aO-tS^tO  timnm  2  trBf}—209  n.'mi^H  90  ft.  RGSBU  -  cdnnveter  -  Medfl  T77BU  .  ..Sa4^5 
@Q-40*2Q-15-I0  bands  2  t/io  —  102  ft.  with  90  ft,  RG53U  -  eflfinecter  -  Model  9^e&U  .  .  .  $59S5 
40-20-I5  *10  bandft  2  trap  —  S4fl.  witli  dO  tt  RG56U  coax  -  cortn«elof  -  Made]  lOOlBU  .  .  e  S5a3S 
SO-lS-tO  band!  3  ttm —  20  It.  wfth  90  ft.     RG5aU     coai  -  cohnetto*-  -  Mode*  lOQTBU  .  ,  .  .  S57.9S 

SEND  FULL  Pf^tCE  FOR  POST  PAID  INSURED  OCL.  IN  USA.  (Canada  la  95.00  extra  tor  pokiage  * 
elirrical  -  cumtumi  ^  etc.)  at  ofd«f  uKing  VESA  B«nh  Amcricard  -  MASTER  CHARGE  *  AMER.  £K- 
PRtSS  G^i^fi  t^uttibar  and  e*  driP,  Ph  1-308-236-5333  9AM  -  GPM  wtt*f  day*.  W*  *t^  kn  2-3  diy** 
ALL  PRICES  WILL  INCREASE  MAR  )-SAV£:  -  ORDER  NOWt  All  anfennaa  Quaranteed  ri?r  1  year.  lO  daf 
Money    bnclt  tfial  I  M/irir  Jo  USA  .  FREE  INFO.   AVAILABEE  ONLV  FROM/ 

WESTERN  ELECTRONICS      *^Wlfl       Dept   AT-  11  Kearney,  Nebramaa,  eSe^T 


WHERE  THE  HAM  IS  KING 

Let  Us  Fill  Your 


® 


f> 


FOR  OVER  30  YEARS         ^hb 
Specific  Needs  From 

OUR  $2,000,000.00  AMATEUR  GEAR  INVENTORY 


ALL  THE  FAMOUS  NAMES— TRANSCEIVERS— AMPLiflERS— ANTENNAS— TOWERS 

Give  us  a  try  before  you  buy  •  Call  Jim  Titus 

ta  Dmsion  el  IREVOSE  ELECTRONrcS,  *NCf  4033  Brownsvilfe  Road.  Trevose.  PA  19047| 


FREE  UPS  SHIPPING 
OH  PREPAID  ORDERS 


215-357-1400 


*^  floatf#f  S9nffc^^S00  pttfffl  249 
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OSCAR  Orbits 


Courtesy  afAMSAT 


The  Listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  In  an  ascending  arbit  for  the  first  time 
each  day.  To  calcuiate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List 
the  time  of  the  fSrsi  orbIL  Each  successive  ofbft  is  115  minutes 
later  (two  hours  less  five  minutes).  The  chart  gives  the  longitude  of 
the  day's  first  ascending  (northbound)  equatorial  crossing.  Add 
29^  for  each  succeeding  orbit*  When  OSCAR  fs  ascending  on  the 
other  side  of  the  world  from  you,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166^  (rom  the 
ascending  longitude.  To  find  the  time  OSCAR  7  passes  the  North 
Pole,  add  29  minutes  to  the  lime  it  passes  the  equator.  You  should 
be  able  to  hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The 
easmst  way  to  determine  if  OSCAR  is  above  the  horizon  (and  thus 
within  range)  at  your  location  is  to  take  a  globe  and  draw  a  circle 
with  a  radius  of  2450  miles  (4000  kilometers)  from  your  OTH.  If 
OSCAR  passes  above  that  circle,  you  should  be  able  to  hear  it.  If  it 
passes  right  overhead,  you  should  hear  It  for  about  24  minutes 


totaL  OSCAR  7  will  pass  an  imaginary  line  drawn  from  San  Fran- 
cisco to  Norfolk  about  12  minutes  after  passing  the  equator.  Add 
about  a  minute  for  each  200  miles  that  you  live  north  of  this  Ifoe.  If 
OSCAR  passes  15*  east  or  west  of  you»  add  another  minute;  at  30', 
three  minutes;  at  45"*,  ten  minutes.  Mode  A:  HS.BS-.OS  MHz  uplink, 
29.4-29.5  MHz  downlink,  beacon  at  29.502  MHz,  Mode  B: 
432,125-.175  MHz  uplink,  145.975%925  MHz  downlink,  beacon  at 
146.972  MHz, 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day» 
OSCAR  8  makes  14  orbits  during  each  24'hour  period.  The  orbilat 
period  of  OSCAR  8  is  therefore  somewhat  shorter  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  tfst  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  Is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26"*  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  B  passes  the  North  Pole,  add  26 
minutes  io  the  time  it  crosses  the  equator.  OSCAR  3  wiii  cross  the 
imaginary  San  Franc  isco-to- Nor  folk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  l45.85-.95  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90^146-00  MHz 
uplinkt  435.20-435.10  MHz  downlink,  beacon  on  435,090  MHz. 


OSCAfl  T  Orbltel  Inf^KntithHi 

OSCAR  ft  OrtiHil  fnformktlon 

OSCAR  7  Oitoltil  (niDrmallofi 

O 

SCAHi 

1  OfbltsJ  LtiJ 

Dffnitkiti 

OrS>il 

Dale 

Tim* 

Lofvgilufli 

Qrtihi 

Dftl* 

rrm# 

LOf«gJtu<d« 

Ortril 

i^*t« 

1»m« 

IbOngitudfl 

Orbit 

Ds1« 

Tims 

Loo^lutf* 

(Itoifl 

fGl*T> 

C  roofing  11 

mv^ 

(GMT) 

iiMi  ■  nf  il 

lOe*) 

(ami 

or  Eq. 

aae2Jbn 

ICMTI 
000841 

49:7 

22692 

1 

00s3r^ 

74,1 

&444Abn 

I 

17100.50 

622 

23D6t 

1 

715 

1 

22705 

2 

0125  52 

877 

m^^^tn 

2 

010&59 

B33 

23031 

Z 

014506 

63.1 

mmtm 

n 

001349 

5t4J 

^TTM 

3 

0025  1Z 

7U 

e4r2Jbn 

% 

oiii:oe 

64a 

23093Qrp 

3 

004426 

7&0 

8880AIW1 

3 

001S;56 

52Ji 

22730 

4 

01lt^29 

mi 

a^lNUtin 

4 

01  IS;  17 

66  1 

23106 

4 

013043 

91 J 

d904Atifi 

4 

0024  06 

53.6 

2l742tirp 

5 

0016-49 

7t.0 

eSOOAtjn 

!l 

0121  ;25- 

674 

231 5  fix 

6 

0038:04 

7iB.4 

B918X 

5 

002*14 

54.9 

2S?S6 

6 

ait3;06 

S4:6 

B51.4Abn 

6 

0126:34 

B$J 

23131 

6 

0133120 

90.0 

ai©2AbTi 

6 

0034:23 

56.2 

22767X 

7 

0C12;27 

09.4 

052BX 

? 

0131:43 

70.0 

23143 

7 

0O31  41 

746 

8946A&n 

7 

0039:31 

57.5 

22700 

8 

Q1D6  44 

e;>o 

aS42At3rt 

a 

0136:52 

713 

2315a 

B 

0135  56 

864 

eseojbfi 

a 

0044^39 

58.8 

22792 

9 

000604 

07,9 

8S»A&« 

9 

014ZO0 

/a.fi 

23iea 

9 

0025:^8 

73.3 

m74Jtm 

9 

0049:48 

60,1 

23905 

to 

OtOQ^l 

01^ 

Q&m^tm 

to 

OOOli^ 

4at 

2aiaiqfp 

10 

oiiejs 

oes 

SaaSAbn 

10 

005l« 

814 

22St3 

ft 

mu3& 

g&t 

fliSUtati 

11 

mm^SH 

4S.4 

23193 

11 

00Ti:55 

71.7 

90Q2Afiti 

11 

0100^04 

62,7 

22S3Qatp 

»2 

005353 

ras 

B597Atm 

t2 

0014113 

5a7 

23»%X 

12 

0113-12 

B53 

9016X 

12 

010S:12 

*<^ 

J7R43 

1:1 

Ot4£  15 

^5 

0611  Attn 

fa 

00t9:2l 

52.0 

23216 

13 

0012-^ 

70J 

mmMm 

a 

0110:21 

86J 

?23553C 

H 

004735 

7M 

oessx 

t4 

0024JO 

53.3 

:Z323i 

14 

010649 

KIA 

9044A|» 

14 

0115.29 

ms 

27ABA 

IS 

m4js2 

«iU 

mmAim 

IS 

Q02S.30 

546 

23243 

IS 

OnMv09 

68.6 

fD^^Ufl 

15 

0120:^7 

€75 

22680 

16 

004  Vt2 

76,8 

Offi^Atm 

m 

Q034;47 

55.9 

Z33BB 

16 

QlC»:2fi 

822 

9072Jtrti 

16 

0125:45 

69.2 

22333 

17 

0135:29 

90.4 

OSGlJtin 

17 

WS^M 

57J 

232€{kirp 

17 

0154:43 

95.8 

90a6Abn 

17 

0130:53 

?0,5 

22905 

IB 

0034;49 

?5,3 

oaaubn 

!8 

0043:04 

W.5 

232a  1 

16 

0054:03 

00,7 

9l00AtJn 

18 

0136:02 

71-8 

223tBQrp 

Id 

0t;?9;OQ 

ao,e 

eesftAbrt 

IB 

tK)5am 

&d.a 

23294X 

W 

0HB"£0 

94,2 

9114X 

19 

014110 

734 

22930 

20 

002a  27 

laj 

a/OSAbn 

20 

0055:21 

61.1 

23306 

2D 

0047  40 

mi 

9127Abn 

20 

0003:04 

46.6 

aa^tax 

21 

oia?.4a 

07^ 

87Z5X 

21 

O100;30 

62-5 

23319 

21 

014157 

912.7 

9l4lAt]i-t 

?l 

0009:13 

49.9 

2295a 

22 

0OZ£rO4 

72  T 

BntAtm 

22 

0t05,?lft 

ft\8 

23331 

22 

004MS 

775 

9l56Jbfi 

22 

0013:21 

61J 

229S8 

23 

Ol1ft?t 

fi&7 

aiSUbn 

23 

0*1047 

6&I 

23344 

n 

0135  J6 

911 

9l63Ut}n 

23 

0016:29 

5^5 

22900 

24 

00fl&:4t 

IQB 

STQ&JbTi 

24 

OltScSS 

B64 

sssmm^ 

24 

0034  f^ 

78.0 

9l8aAt>ii 

24 

0023:37 

Wi 

22993 

25 

0f0»5« 

842 

8?I&ltwi 

» 

0121.04 

677 

23309 

^ 

0129-,12 

880 

9l9rAlHi 

25 

0QC^4S 

mt 

23005ctfp 

26 

0009111 

©90 

e7»jAbfi 

26 

0126:  t2 

G&JO 

233ai3C 

ae 

0C^32 

74.4 

92  UX 

26 

0033.^ 

mA 

23010 

27 

0iu:i:3s 

aa^d 

msftAm 

27 

0131:21 

70-3 

23394 

27 

0122.49 

8ao 

i23SAt)ci 

27 

0(^:01 

57.7 

23COOX 

2B 

woTm 

C?-5 

ms-ix 

20 

0136:29 

?1.i 

23406 

20 

mi2m 

719 

«239A|}fi 

2B 

0CH4H» 

^.0 

23043 

29 

0O57ia 

ai.1 

m^Ann 

29 

Ot4t:.ld 

719 

2^19 

29 

011&-26 

883 

9243Jbn 

29 

0049:17 

60.3 

23056 

30 

01  Sl:^ 

94.7 

sa^aAbfi 

30 

0003:32 

46.4 

23431 

30 

0015  46 

7U 

9367  J  bFt 

30 

0054:35 

©1.6 

234^4qrp 

31 

0110:03 

84.9 

9261 Abn 

31 

0059:33 

63-9 

Review 


CONFIDENTIAL  FREQUENCY 

LIST 

by  OHver  R  Ferrefl, 

4th  EdfUon,  1979,  104  pages, 

6-1/8"*  K  S**,  paper,  S6.95, 

dhffibuted  by 

Gilfer  Associates,  tnc,^ 

PO  Box  239,  52  Park  Ave., 

Park  Ridge  NJ  07656 

Have  you  ever  wanted  to 
Usten  to  NASA.  INTERPOL,  the 
Russian  Navy,  the  US  Coast 
Guard,  or  the  Rumanian  Em- 
bassy  in  Washington?  Or  have 
you  heard  stations  with  strange 
caMsigns  like  XSV  and  KKN50 
and  wondered  |ust  who  they 
were?  Perhaps  youVe  jus! 
curious  about  '*what's  out 
there"  other  than  hams,  broad- 
cast, and  CB,  If  any  of  these 
descriptions  til  you,  then  you'll 
probably  be  interested  in  this 
book. 

The  Ccnfidentiai  Frequency 
List  (Cf  L),  now  in  its  fourth  edh 
tlpn,  Hats  hundreds  of  stations 


in  ascending  order  of  frequency 
from  4001  to  25590  KHz.  includ- 
ed. In  most  cases,  are  the  fre- 
quency, mode,  caMsign,  loca- 
tion,  type  of  service,  and  power. 
Many  entries  also  have  remarks 
which  telt  the  listener  more 
specif icaily  what  to  expect  on  a 
frequency— aircraft  in  South- 
east Asia  and  western  Aus-^ 
tralia,  weather  reports,  tele^ 
phone  conversations^  eta 

Previous  editions  of  the  CFL 
were  arranged  by  type  Of  ser- 
vice—a  section  for  INTERPOL, 
one  for  broadcast  feeders,  one 
for  VOLMET  (aviation  weather), 
etc.  That  was  convenient  tor 
eavesdropping  on  a  particular 
service  or  station.  This  new  edi- 
tion, listed  by  frequency,  is  very 
good  for  identifying  "weird"  sta- 
tions heard.  It's  a  bit  difficutt, 
though,  to  find  (for  example)  ail 
the  frequencies  for  NOJ  (Coast 
Guard  Radio,  Kodiak,  Alaska)  or 
NASA,  Perhaps  the  future  edi- 


tions of  CFL  will  have  some 
type  of  cross  index  to  eliminate 
thfs  problem.  One  further  sug- 
gestion for  future  edttions 
would  be  to  include  a  wider 
range  of  frequencies.  (There  are 
Interesting  stations  all  the  way 
down  to  about  10  kHz.  Nation- 
wide VHF  frequencies  would  be 
of  interest  to  the  many  owners 
of  scanning  VHF  receivers,) 

These  few  criticisms  are 
minor,  A  book  can't  be  all  things 
to  all  people.  As  ft  is,  the  CFL  Is 
a  most  valuable  resource  tor 


anyone   with   access   to   a 

general-coverage  radio  who 
wonders,  "What^s  going  on?*' 

Readers   should  note  the 

author's  admonition  that  the 
''confidential"  part  of  the  title  la 
no  joke.  It  refers  to  the  secrecy 
provision  of  the  Communlca- 
tions  Act  which  prohibits  the 
disclosure  of  the  content  of  any 
non-ham  and  non-broadcast 
radio  transmission. 

Dennis  G.  Brewer 
APO  Mew  York 
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I  need  information  on 
converting  a  Collins  R*390A  to 
product  detection  or  installing  a 
product  detector.  Thanks. 

George  Shira  WD4BIIM 

RT,  #7,  Box  101-1 

Anderson  SC  29624 

I  have  been  trying  to  find 
some  parts  for  an  AN/ARR-52 
Radio  Receiver.  I  have  been 
able  to  find  everything  I  need  ex- 


cept for  the  channel  selector 
control  box  (model  C^3109/ARR' 
52)  and  the  signal  level  meter 
box  (model  SB'1094/ARR-52). 

tfs  a  little  slow  changing 
channels  with  a  screwdriver. 
Does  anyone  know  where  I 
might  find  these  two  items? 
Thanks, 

Craig  Winters 

Box  79,  Federal  St* 

Wiscasset  ME  0457a 
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from  page  28 

NXTKEY.  In  ten  mlfHseconds, 
the  8080  returns  from  DELAY, 
which  is  a  sufficient  period  of 
lime  to  denounce  the  switch 
closure.  The  8080  now  has  to 
determine  which  key  In  column 
A  is  pressed,  tt  does  this  by 
rotating  to  the  right  into  the 
carry  the  word  that  was  pre- 


viously input.  If  a  fogio  one  is 

rotated  into  the  carry,  the  JNC 
to  RELESE  is  not  executed.  In- 
stead, the  content  of  the  D 
register  Is  increased  by  four  By 
jumping  back  to  AGAiN,  the 
8080  can  rotate  another  bit  of 
the  A  register  Into  tine  carry. 
When  a  logic  zero  is  rotated  into 
the  carry,  the  unique  code  for 
the  key  that  is  pressed  is  in  the 


/THIS    SUSHOUTIME    SCAIS    A  MATRIX    KEVBOARD 
/THAT    IS   AHa^JGEO  AS    FOUR   ROWS   OF   FOUR   KETS* 
/A   4X4  KEY  HAini?:-       If    ADDITION*     I?* STllUCTlO'J S 
/HAVE   BESH   ADDED    TD    THE    SU&»OtJTlM£   TO    DESOtNCE 
/THE  KEYS. 


KEfSai* 


MXTGflP^ 


NXTKEY^ 


AQAlf*!, 


H£L£5£« 


DILATj 


tfAlT# 


I4VID 

003 

HVIB 

376 

MOVAB 

OUT 

ooa 
rlc 

nOVBA 

IH 

000 

AMI 

5  IT 

Cl=»l 

0(T 

DCRD 

MOVAD 

ZPl 

377 

JHS 

WXTQRP 

0 

JMP 

KEYSC^J 

a 

Cm.L 

DELAY 

0 

JMC 
RELESE 

PUSHPSW 
MOVAD 
ADl 
0O4 
MO  VGA 
POPPSW 
JMP 
AGAI^J 
D 

000 

0  17 
CPl 

§17 

RO.E5E 
0 

PIJSHPSV 
PUSHU 
LXtD 
tOI 
693 
DCKO 
HOVAD 
ORAZ 
UHZ 
VAIT 

POPD 
POPPSW 


/LOAD   D   WIT»t    TffE    CODE    FOR    THE 

/FIRST   KEY    THAT    QA^    BE    SENSED 

/LOAD    B   V[TH    THE   VO^D   THAT    IS    USED   T& 

/ACTIVATE  O'^E    TOW   OF    KEYS    AT   A    TIME 

/0ET    THE   TEST   WORD 

/AyO  OUTPUT    IT    TO    THE  KEYI»ARO 

/flOTilTE   THE  TEST   WORD  LEFT  OHE   BIT 

/A^D  THIM    SAVE    IT    |M    tl 

/iHPVt   THE    DATA    FTOtt    THE    FOUR 

/ROUS   OF  KEYS 

/SAVE  OVLY    THE    FOUR  LSBS*    UHICH    CO'-f- 

/TAIH    THE    RQV    DATA 

/SEl    IF    AMY    KEYS    ARE    PRESSED   SY    COM- 

/COMPAfil^lQ    Ott    tOFJ    TO    THE    I^PPT    VOHO 

/A   KEY    IS    PRESSED    IM    THIS    ROW     SO 

/DETERHIIE   WHICH   KEY    IT    %% 

/MO    KEYS   ARE    PRESSED    U    THE   TESTED  ROW 
/SO    DECRPiEHfT    THE  KEY    CODE   3Y  OM  E  A4D 
/SIE   tr   ALL    FOUR   RQVS    HAVE  BEE^    TESTED 
/37T   -   MIX    FF 

/not   ALL    FDUR    ROUS   HAVE   BEEJ    TESTED, 
/SO    TEST  A>J OTHER    ROW 

/ALL    THE   ROWS   HAVE  BEDI    TESTED   A^rD 
/m    KEYS    ARE   PRESSED^     SO    HEEP  LPOK^G 


/A  KEY    IS    PRESSED*     SO 
/DELAY    SUDROUTl'^IE    FOR 


EXECUTE   THE 
10   MSECt 


/ftOTATE   Trie   ROW    DATA    I^JTQ    THE    CARRY 
/FOIWD   THE  KEY^     SO    VAIT    FOR   1 T    TO 
/tiE   RELEASED   BEFORE   RETURNING    FFIOH 
/THE    SuanoUTIVE 

/OTHERWISE*     SAVE    THE   PSV  6^    THE    STACK 
/mo    INCREASE    THE   KEY    CODE    I 'I    D    BY    4l 


/SAVE    THE  VEW  KEY    CODE   1^1    D 
/POP    THE    PSV   OFF   OF   THE    STAC^ 
/A>ID    THEM    TRY    FOR   A   ZERO    CARRY 
/AOAl  J 

/I^PUT  THE  DATA   VOHD  AGAI** 

/SAVE  OMLY    TlfE    FOUR    DATA   SITS   THAT 

/REPRESENT   ROWS  OF  KEYS 

/COltPARE    THIS    VALUE    TO    THE    VALUE   GBTAIMEO 

/VH£H    ^0    KEYS   ARE    PRESSED    CD  17*    HEX    OF) 

/JUMP    IF  A  KEY    IS    STILL    PRESSED 

/AVD   VAIT    FOR    IT    TO    BE    RELEASED 


/SAVE  THE  PSW  0^  THE  STAOC 
imm  SAVE  REGISTER  PAIR  D 
/LOAD  REGISTER  PAIR  D  yiT« 
/DF    003    101    CKDC    03411 


m    THE    STACK 

A    COINT 


/DECREIE^T    THE  COU^T 

/HOVE    THE  MSBY    TO    A 

/OR   IT   WITH    THE  LSBY 

/IF   THE   RESlJLt    IS  'tOI-J^EftO*    JUMP 

/TO    THE   DCXO    nSTRVCTIO^ 

/VHE"!  It  IS  sehoj   pop  d*e  off  of 

/A^O  THIN    POP   THE   PSV  OFF  OF  THE 
/A-^D  HETUltl    WITH    THE   KEY    CODE    17 


THE   STACK 

STAQC 

D 


D  register,  so  the  Jump  to 
RELESE  is  executed  by  the 
8060. 

The  80S0  now  waits  for  the 
key  to  be  released,  at  wh^ch 
time  the  DELAY  subroutine  is 
called  again.  This  causes  the 
key  opening  to  be  debounced. 
The  RET  Instruction  at  the  Bn6 
of  the  DELAY  causes  the  8080 
to  return  to  the  program  that 
called  KEYSCN.  When  W  does, 
the  key  code  is  m  the  D  register. 

As  an  example,  let  us  assume 
that  the  nine  key  Is  pressed.  The 
8080  loads  the  D  register  with 
three  and  the  B  register  with 
11111110,  The  content  of  the  B 
register  is  output  to  the  key- 
board and  is  then  rotated  to 
11111101.  Thefowdata  from  the 
keyboard  is  then  input,  but 
since  no  key  in  coiumn  A  is 
pressed,  the  A  register  contains 
017  after  the  ANl  instruction  is 
executed.  Therefore^  the  con- 
tent of  the  D  register  is  decre- 
mented from  three  to  two  and 
the  8060  jumps  back  to  NXTGRP 
so  that  the  B  column  can  ise 
tested.  When  the  8080  executes 
the  instruction  at  NXTGRP  this 
time,  a  11111101  is  output  to  the 
keyboard,  but  since  no  keys  in 
the  B  cofumn  are  pressed,  the 
8080  fnpuls  a  017.  Because  of 
this,  the  content  of  the  D  reg- 
ister is  decremented  from  two 
to  one.  and  since  this  value  is 
not  equal  to  377,  the  8080  jumps 
back  to  NXTGRP. 

The  8080  now  tests  the  C  col- 
umn by  latching  out  a  11111011 
to  the  keyboard  interface.  Since 
a  key  in  the  C  column  is  pressed 
(the  9  key),  the  A  register  will 
contain  11111011  when  the  IN 
000  instruction  is  executed.  The 
ANl  017  instruction  sets  bits  D7 
through  D4  to  zero,  so  the  A 
register  contains  00001011. 
Since  this  value  is  not  equal  to 
01 7,  the  8080  executes  the  Jump 
to  NXTKEY.  The  DELAY  subrou- 
tine  is  then  called,  so  that  the 
key  closure  is  debounced.  The  A 
register  still  contains  00001011, 
so  a  logic  one  is  rotated  into  the 
carry  when  the  RRC  instruction 
is  executed  the  first  lime.  This 
means  that  the  JNC  to  RELESE 
is  not  executed.  Instead,  four  is 
added  to  the  content  of  the  D 
register  (one)  and  the  result 
(five)  is  saved  in  the  D  register. 
By  Jumping  back  to  AGAIN,  the 
8080  rotates  the  00000101  once 
to  the  right,  and  again,  a  logic 
one  is  rotated  into  the  carry.  As 
before,  the  JNC  to  RELESE  is 
not  executed,  so  four  is  added 
to  the  content  of  the  D  register 


Ham  Help 


Fig.  4.  A  subroutine  that  scsns  the  l&key  keyboard. 


I  would  like  to  get  in  touch 
with  hams  around  the  world 
who  are  under  the  age  of  20  and 
who  are  interested  in  Joining  the 
Young  Amateurs  WorEd   Net 


(five)  and  the  result  (octal  011, 
decimal  9)  is  saved  in  the  D 
register  When  the  8080  Jumps 
to  AGAIN  this  time,  the 
00000010  in  the  A  register  Is 
rotated  to  OOOOOOOl ,  and  a  logic 
zero  is  rotated  into  the  carry. 
This  means  that  the  JNC  to 
RELESE  is  executed.  Once  the  9 
key  is  released,  the  DELAY  in- 
structions are  executed,  and 
the  3080  returns  from  the  sub^ 
routine  with  the  code  for  the 
nine  key  (octaiOH,  decimal  9}  in 
the  D  register. 

Surprisingly  enough,  no  addi- 
tional software  instructions 
have  to  be  added  to  the  subrou- 
tine in  Fig.  4  for  the  8080  to  scan 
and  encode  a  64-key  keyboard! 
In  fact,  oniy  four  immediate 
data  bytes  have  to  be  changed. 
However,  the  interface  would 
have  to  consist  of  an  eight4>lt 
output  port  (so  that  a  test  pal- 
tem  for  eight  columns  of  keys 
could  be  output)  and  an  eight- 
bit  input  port  (because  there  are 
eight  keys  in  each  column).  This 
means  that  the  keyboard  con- 
sists of  eight  columns,  each 
containing  eight  keys.  Note  that 
the  software  in  Fig.  4  does  not 
produce  ASCII  values  tor  the 
key  closures.  However,  this 
could  be  done  very  easliy»  Sim- 
ply  by  using  a  took-up  table  that 
contains  64  entries. 

As  you  have  seen,  kdy  clo- 
sures can  be  encoded  by  means 
of  hardware  or  software.  A 
number  of  Integrated  circuit 
manufacturers  have  keyboard- 
encoder  integrated  circuits 
available  which  can  be  used 
very  easily  and  with  a  minimum 
of  software.  However,  they  may 
be  too  expensive  or  not  flexible 
enough  for  your  needs.  By  using 
a  scanned  keyboard,  the  inter- 
face electronics  are  kept  to  a 
minimum.  However,  a  long  and 
complex  subroutine  must  now 
be  used  to  debounce  and  en< 
code  the  key  closures.  This 
subroutine  consists  of  38  in- 
structions and  requires  67 
memory  locations  for  storage.  If 
a  look-up  table  is  used  to  con- 
vert the  key  codes  to  ASCII 
values,  an  additional  72  mem- 
ory locations  will  be  required  to 
store  the  look-up  table  and 
some  additional  assembly  lan- 
guage instructions. 


(YAWN).  Please  send  an  SASE 
for  info. 

Stephen  V,  Genusa  WD5EAE 

21De  Park  Ave. 
Mofin»  LA  71201 


103 


RTTY  Loop 


(or  nominal  amounts  from  sev- 
efat  of  the  teletype  suppliers 
menlianed  in  the  column  a  few 
months  back  or  from  many  73 
advertisers. 

If  only  a  few  symbols  are  to 
be  changed  (say  you  want  to 
change  Irom  press  to  com- 
munications), replacement  type 
pallets  also  are  available.  These 
are  simply  soldered  onto  the 
end  of  the  type  bar  after  the  old 
pallet  Is  removed  by  desolder- 


Ing.  It  takes  only  a  few  minuies. 
and  the  procedure  is  palriless 
unless  you  try  to  hold  the  type 
bar  while  soldering. 

Turning  to  other  matters.  Bill 
Taylor  K8T8W  writes  describing 
a  nice  RTTY  setup  including  the 
Mlcrolog  equipment  and  Drake 
line.  Bill  is  trying  to  use  the 
Heath  SB-610  monitor  scope 
with  the  station,  but  has  a  prob- 
lem.  The  scope  requires  the 
mark  and  space  detector  out* 
puts,  and  the  Mlcrolog  unit  does 
not  provide  them.  He  wondef s  if 


there  is  any  way  to  use  the  610 
with  audio  Input  and  strfl  get  an 
X  or  +  pattern, 

I  don't  know,  Bill.  It  seems  to 
me  that  you  would  have  to  build 
the  front  end  of  a  demodulator 
to  feed  the  thing.  Basically,  the 
llmtter  and  mark/space  fillers 
would  be  needed  to  get  differen- 
tial out  puis.  That  is  realty  not  all 
that  much,  but  It  seems  tike  a 
waste.  If  any  readers  have  Infor* 
mation  on  such  a  wedding,  I 
would  be  interested  in  passing 
it  along  to  Bill  and  others. 

Have  received  a  snazzy  pub* 
licatlon  from  the  Stark  County 
RTTY  Group  called  Watts  Hap- 
pening.   Passed    along    by 


Joseph  Ebner  WB8RVM,  it 
points  to  an  active  group  out 
ttiem  in  Massillon.  Ohio,  and  i 
am  sure  thai  they  would  ap- 
preciate hearing  from  hams  in 
the  area  who  are  intmested  in 

RTTY. 

As  of  this  writing,  no  word 
has  been  received  on  Tele< 
printer  Art»  Ltd*«  as  reported  in 
last  month's  '*RTTY  Loop,"  A 
communication  to  the  firm  has 
been  without  response!  and 
several  more  Individuals  have 
reported  to  me  that  they  have  re- 
ceived less  than  satisfactory 
service  from  the  company.  I 
urge  all  readers  to  be  cautious 
in  their  dealings  with  ail  mail- 
order firms. 


Leaky  Lines 


fwm  p^ge  24 

prices,  I  donH  think  that  this 
amount  would  even  cover  the 
cost  of  the  receiver  alone!  The 
strange  thing  about  this  is  that 
this  particular  design  has  not 
been  altered  in  any  significant 
way  since  i  bought  mine.  Even 


more  Important,  it's  practically 
Impossible  to  find  reMabie 
sources  for  quality  vacuum 
tubes,  A  friend  told  me  that  he 
put  forty  12AT7S  on  his  tube 
checker  In  an  attempt  to  find  a 
matched  pair  and  no  two  even 
came  close  in  transcon* 
ductance   figures.   Is  it   any 


Looking  WqsV 
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Now,  then,  New  York  and  Los 
Angeles,  in  our  example,  are  ter- 
minal cities  or  terminal  ports. 
Since  in  the  southwest  repeat- 
ing devices  sit  atop  high  moun- 
tains, fewer  hops  are  necessary 
than  in  areas  where  such  eleva- 
tion and  iine-of-sight  char- 
acteristics are  not  attainable. 
Out  here,  the  average  repeater 
has  saturated  coverage  for 
about  150  miles  from  a  good 
mountain  top  and  peripheral 
coverage  for  another  50  to  70 
miles.  A  similar  repeater  atop  a 
building  in  an  eastern  or 
midwestern  city  might  cover  50 
to  70  miles  saturated  and  an- 
other 15  or  so  In  peripheral. 
Remember,  we  are  discussing 
Ideal  average  systems  and  not 
the  occasional  super  system 
that»  through  some  odd  circum- 
stance, is  able  to  do  what 
others  cannot.  Let's  go  ahead 
with  these  figures  as  our  ref- 
erence. Then,  in  like  manner,  we 
can  apply  a  similar  program  to 
the  interlinking  portion  of  our  in- 
tertie. 

Again,  using  220  MHz  as  our 
intertie  band  and  considering 
normal  band  conditions  most  of 
the  time,  it  should  be  possible 
to  accomplish  between  150-  to 
275-mife  minimum  hops,  using 
nominal  power  and  directional 
antennas  at  any  given  linking 


site,  if  at)  things  were  equal  (and 
due  to  the  variations  In  terrain 
they  are  not),  we  would  come  up 
with  an  approximate  figure  of  20 
linking  sites,  giving  us  coast-to- 
coast  communication  between 
two  major  American  cities  with 
a  large  two-meter  Fl\^  popula- 
tlon.  If  we  worked  with  a 
275-mile  link  figure,  the  number 
of  linking  sites  would  be  down 
to  about  a  dozen.  This  might  t>e 
further  enhanced  If  we  were  to 
borrow  some  weak-signal  tech- 
nology from  experts  in  this  field 
and  utilize  SSB  rather  than  FM 
for  the  modulation  system  on 
our  interlink  channels.  This 
would  be  the  ideal  situation. 
However,  in  real  life  I  suspect 
that  it  would  probably  neces* 
sitate  more  on  the  order  of  30 
links  to  accomplish  such  a  goal, 
if  that  sounds  like  a  lot,  it  is,  in 
reality,  less  than  1  %  of  the  total 
number  of  two-meter  open  sys* 
terns  operational  al  this  time.  I 
think  that  I  am  safe  in  assuming 
that  there  are  at  least  30  re* 
peater  owners  out  there  who 
might  find  a  project  such  as  this 
an  exciting  challenge.  Making  it 
happen  requires  only  a  bit  of 
"bread;*  some  welHhought-out 
technology,  and  believing  in  the 
motto,  'Yes,  I  canl" 

As  I  write  this,  I  can  Imagine 
some  of  you  asking,  ''How  will  \i 
be  policed?  What  if  it  gets 
jammed  — what   then?"   Or, 


wonder  that  hams  are  switching 
to  more  modern  equipment? 

As  far  as  I  know^  there  are 
only  two  major  American  com- 
panies producing  gear  that  is 
competitive  with  the  imported 
equipment.  All  others  seem  to 
have  fallen  by  the  wayside.  Ken- 
wood, Yaesu,  Icom,  Trio,  Tem- 
po.. .  these  are  the  names  that 
show  up  nowadays,  and  I  must 
confess  that  they  sound  at  least 
as  good  as  the  best  old  stuff, 
and  usually  a  good  deal  cleaner. 


This  makes  me  faugh,  really. 
A  fellow  i  know  onty  slightly 
gave  me  a  bad  going  over  for 
driving  a  foreign  car.  He  said 
that  buying  an  export  is  prac- 
tically treasonous  in  these 
times.  But  about  six  weeks 
later,  he  showed  up  on  20 
meters  with  a  brand  new  Icom 
701  with  all  the  goodies  to 
match! 

There's  nothing  like  a  little 
consistency  . .  *  right? 


•*Nobody  will  be  able  to  use  it;  It 
will  be  3  madhouse,"  Things 
like  this  can  happen  and^  at 
least  at  the  outset.  I  would  ex- 
pect them  to.  However,  if  we 
spend  our  lives  worrying  about 
the  "might"  and  the  "maybe/* 
we  will  live  to  see  nothing  of 
consequence  accomplished. 
Everything  in  life  has  an  ete* 
ment  of  risk.  There  comes  a 
time  in  any  person's  life  when 
he  must  look  in  the  mirror  and 
decide  if  he  is  a  man  or  a 
mouse.  Is  he  willing  to  look  for- 
ward to  and  participate  in  the 
future,  or  does  he  take  the 
ostrich  approach?  Sure,  we 
have  problems,  both  technology 
ical  and  sociological,  but  to  run 
and  hide  our  heads  in  the  sand 
will  accomplish  nothing.  We 
amateurs  have  faced  problems 
before  and  have  whipped  them 
before^  Why  should  this  situa- 
tion be  different? 

CR0S3BAN0  REPEATER 
DEPARTMENT 

Earlier  this  month,  I  spent 
about  a  half  hour  on  the  tele- 
phone with  Wayne,  and  one  of 
the  subjects  we  discussed  was 
crossband  repeaters.  This  idea 
is  not  new.  In  fact,  crossljand 
repeaters  were  in  vogue  pnorto 
the  "18803"  dark  ages.  Lately 
they  are  coming  back,  along 
with  crossband/cross-mode 
repeaters,  to  allband  HF  SSB.  I 
can  see  only  one  drawback  to 
such  crossband  devices;  the 
necessity  of  carrying  two  radios 
wherever  one  goes.  Usually  this 
Is  not  a  problem  at  one's  base 


station.  In  fact,  some  of  the 
newest  of  the  five-band  HF 
transceivers  feature  an  FM- 
mode  position.  Yaesu  and 
others  have  pioneered  this 
knowing  full  well  that  FM 
capability,  with  its  intended  use 
on  ten  meters,  makes  for  a  more 
useful  alkaround  transceiver 
package.  This  is  fine  for  home, 
but  a  mobile  installation  Is  a  dif- 
ferent story,  especially  as 
today's  "mobiles"  are  a  lot 
more  cramped  for  space  than 
were  their  cousins  of  a  few 
years  back.  I  drive  a  compact 
car  myseit  these  days,  and  try- 
ing  to  fit  two  adults,  radios  for 
both  two  meters  and  220  MHz, 
and  associated  tone-pads  into 
the  front  seat  is  a  bit  of  a  chore. 
Even  if  I  were  to  tfunk^nount 
something  like  a  Motrac,  there 
would  be  little  if  any  room  for  a 
control  head. 

If  you  are  like  most  amateurs 
1  know,  you  will  want  to  have 
both  bands  with  you.  For  exam- 
pie,  most  of  my  operating  out 
here  is  on  220  MHz.  Most  of  my 
two-meter  operating  is  done 
through  a  remote  base 
accessed  from  220  MHz. 
However,  once  out  of  range  of 
the  220  remote,  I  rely  heavily  on 
my  Icom  22A  and/or  Clegg  FM- 
27B,  depending  on  which  one 
happens  to  be  in  the  car  at  the 
moment.  A  solution  to  this 
dilemma  may  be  in  using  a 
highly  modified  mini-CB  radio 
as  the  tonometer  mobile  station* 
Such  radios  can  usually  be  had 
for  a  song  at  local  swapmeets 
and  CB  breaks.  With  a  bit  of 
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time  and  correct  technology, 
sycti  radios  might  be  excelEeni 
ten-meler  FM  performers.  Also, 
who  says  that  the  ten-meter  por- 
tion of  such  systems  must  be 
FM?  Judging  by  the  number  of 
CB'tO'ten-meter  conversions 
appearing  in  73  and  elsewhere, 
it  might  be  wise  to  standardize 
on  good  old  "ancient  moduta- 
tion"  for  ten-meter  crossband 
operations.  This  wouid  open 
things  up  to  many  mora  people. 
Not  everyone  Is  prepared  to  pay 
a  lot  of  money  to  try  something 
new,  but  they  might  spend  a  few 
bucks  to  get  thetr  feet  wet.  ORP 
AM  on  ten  meters  blends  nicely 
with  two4o*ten  crossband 
operation  and,  white  it  cannot 
match  the  fade  margfn  afforded 
by  FM  operation,  it's  a  nice,  in- 
expensive way  to  begin.  Also,  it 
wit!  fit  in  the  tiniest  of  vehicles 
along  with  the  iwD-meter  rig. 

If  you  deal  with  a  crossband 
r^epeater  in  the  purest  sense  {in 
a  classic  repeater  configu* 
ration),  then  you  wt!l  require  two 
radios  in  order  to  both  talk  and 
listen.  A  true  crossband  repeat- 
er  is  one  that  listens  on  a  given 
band  and  re-transmits  on  an- 
other. However,  there  fs  a  tietier 
way  of  doing  things,  and  this  Is 
known  out  west  as  "remote- 
base  configuration;* 

We  have  discussed  remote- 
base  operation,  but  a  quick  re- 
view might  be  in  order.  First,  the 
accepted  full  designator  for  a 
remote  base  is  (get  ready  for 
this)  "the  Individually  owned 
and  operated,  advanced  format^ 
remolely-controlfed  amateur 
base  station  radio."  I  prefer  the 
simple  term  "remote.'*  A  classic 
remote  is  one  in  which  the  base 
station  is  a1  some  good  site  and 
is  controlled  by  some  form  of 
auxiliary  intertie.  This  can  be  a 
phone  line,  direct  hard-wire,  or  a 
radio  link  above  220  MH2,  In 
most  cases,  a  remote  serves  the 
dual  function  of  repealer  (or 
autopatch  repeater)  and  In- 
terlink to  other  bands.  Until 
recently,  most  remotes  re- 
stricted operation  to  such 
simplex  channels  as  the  na- 
tional remote*base  Intertle 
channel  of  146.46  on  two 
meters,  along  with  such  others 
35 146.94,  52.525,  and  29.6.  all  of 
the  latter  being  nationally  ac- 
cepted simplex  ailocations. 

Frequency  synthesis  revolu- 
tionized not  only  2m  FM  opera- 
tion, but  2m  remote  downlink 
use  as  well.  Many  older  remotes 
opted  for  synthesis  over  crystal 
control,  and  virtually  eyer/  new 
reinote  I  run  Into  is  fully  syn- 
thesized on  its  two-meter 
downlinks. 

irs  not  uncommon  around 
here  to  work  someone  on  a  two> 
meter  repeater  which,  In  turn*  is 
operating  from  an  area  removed 
fmm  that  repeater's  normal  cov- 
erage through  a  remote^base 
system  that  can  talk  to  the  re* 
peater.   Sound   confusing?   It 


really  isn't.  For  example, 
Newhall,  California,  Is  an  rf  pit. 
Though  only  a  few  miles  north 
of  Los  Angeles,  we  are  sur- 
rounded by  several  kiiofeet  of 
mountains,  which  makes  work- 
ing most  Los  Angeles  repealers 
impossible.  However,  by 
operating  two  meters  through  a 
remote  base  (which  sees  both 
my  QTH  and  lAs,  as  it  is 
located  atop  a  480Ofoot  hill  that 
overlooks  both),  1  can  operate 
easily  through  most  area 
systems  using  only  ten  Watts 
and  a  Ringo  on  220  MHz, 
Without  the  remote,  my  access 
to  Los  Angeles  would  be  very 
limited. 

There  is  much  to  t>e  said  for 
the  remote-base  concept  of 
crossband  operation.  First, 
since  all  the  crosstmndlng  Is  ac- 
complished at  the  repeater  site 
itself,  the  user  of  this  system 
need  carry  only  one  radio.  Sec- 
ond, on  a  remote  {or  on  a 
private  or  closed  repeater), 
every  system  user  is  auto- 
matically a  control  operator.  He 
has  total  control  over  all 
aspects  of  a  QSO,  including  the 
right  to  "dump  it  off*  should  a 
problem  arise  with  regard  to 
content  of  communication*  The 
only  problem  Is  that  there  still 
exist  certain  prohibitions  with 
regard  to  controlling  a  transmit- 
ter on  another  band  from  fre- 
quencies below  220  MHz, 
However,  this  might  really  en* 
courage  220-MHz  repeater  ex- 
pansion. Though  by  tradition 
remotes  have  restricted 
themselves  to  small  private 
groups,  there  is  no  law  that  says 
this  must  be  the  case.  The  re- 
cent establishment  of  145.60  as 
a  general  intertie  channel  for 
any  220  repeater  wishing  to  con- 
verse  with  any  other  220 
repeater  is  an  obvious  step  in 
that  direction.  (145.6  is  the  cor- 
rect frequency,  rather  than  the 
145.56  which  was  printed  in  the 
August  column.)  The  repeater 
that  initialed  it.  WA6VNV  on  Oat 
Mountain,  is  a  heavily  used 
220-MHz  open-access  repealer. 
They  could  just  as  easily  have 
selected  a  ten-meter  frequency, 
a  tweniy-meter  frequency,  and  a 
crossband  open  remote-base 
system.  It  is  not  a  traditional 
remote  base  by  any  means,  but 
nowhere  in  part  97  does  it  state 
that,  to  be  a  remote  base,  a  sys^ 
tern  must  b©  private  or 
restricted  access.  Most  are,  for 
traditional  reasons,  but  as  more 
and  more  systems  join 
WA6VNV  on  145.6  MHz,  that 
tradition,  like  many  others, 
t>6gins  to  slip  away. 

It  was  suggested  several 
months  ago  by  a  ''Looking 
West'*  reader  in  Chicago  that 
we  should  establish  a  national 
remote-base  intertie  channel  on 
ten  meters  as  a  common  meet- 
ing ground  tor  such  operations 
nationwide.  At  that  time,  it  drew 
very  little  response  and  we  let  it 


go.  However,  the  Infusion  of 
new  crossband  VHF  relay  activi- 
ty to  ten  meters  brings  this  con- 
cept into  the  limelight  once 
again.  Td  appreciate  your  input 
on  this  subject.  A  spot  lying  be- 
tween the  top  of  the  OSCAR 
downlink  and  29.6  has  been 
suggested  by  some.  Maybe  you 
have  a  t:»etter  idea.  If  so.  pass  it 
along  to  the  rest  of  us. 

In  the  meantime,  give  some 
serious  consideration  to  the 
remote-base  concept  of  down- 
link operation.  The  user  need 
not  buy  any  extra  radio,  and  orv 
]y  a  linking  radio  is  needed  at 
the  repeater  site.  The  rewards 
are  great  and  the  cost  is 
minimal. 

MORE  CHANGES  AT 
WEST  LINK  DEPARTMENT 

1  really  was  not  planning  to 
write  the  following  for  reasons 
that  win  soon  become  obvious. 
To  some  it  may  sound  as 
though  I  am  tooting  my  own 
horn,  and  that's  not  true,  t  am 
furnishing  the  following  Infor- 
mation after  having  been  urged 
to  do  so  by  Wayne,  as  he  con- 
vinced me  that  it  is  quite  news- 
worthy* 

In  mid-July,  West  link's  net- 
work director,  Jim  Hendershot 
WA6VQP,  asked  me  if  1  would 
consider  producing  the  weekly 
West  I  ink  Amateur  Radio  News 
"QSTs.''  i  told  him  that  I  would  if 
I  could  get  both  the  space  to  set 
up  a  production  facility  and 
some  assistance.  Jim  was  away 
on  vacation  earlier  this  year, 
and  I  filled  in  for  him.  During 
that  time,  I  managed  to  put  to- 
gether a  good  news  team.  It 
consisted  of  myself  as 
writer/producer,  Bill  Orenstein 
KH61AF  as  engineer/production 
coordinator,  and  Al  Kaul 
W6RCL  and  Burt  Hicks 
WB6MQV  as  anchorpersons.  I 
felt  that  Bill  would  be  gung-ho.  I 
was  right.  He  was  not  only 
elated  at  the  prospect,  but  even 
donated  office  space  and  much 
of  the  production  equipment 
We  then  contacted  Burt  and  Al, 
who  were  also  interested,  1 
spoke  with  Jim  and  arranged  to 
take  over  on  the  first  Sunday  of 
August. 

During  the  transition  period, 
Bill  Introduced  me  to  a  very 
talented  man  named  Zeke  Man- 
ners. Zeke  is  not  a  ham  (not  yetj, 
but  1  think  we  are  getting  to  him. 
Zeke  is,  however,  a  professional 
broadcaster  who  has  emceed 
many  radio  programs  and, 
thanks  to  Bill,  he  agreed  to  be- 
come  part  of  the  West  I  Ink  news 
team  as  well.  With  this  many 
people  involved  in  Westfink,  no 
one  person  is  totally  responsi- 
ble for  the  burden  of  weekly  pro- 
duction except  for  Bill  Oren- 
stein, who  edits  the  programs 
for  time  and  continuity.  He  does 
so  in  the  time-honored  tradition 
of  hand-cutting  the  newscast 
and  then  transf erring  it  from 


reel  to  cart  for  dissemination. 
We  hope  to  enlist  the  aid  of  at 
least  one  other  editor  to 
minimize  Bill's  workload  In  the 
future.  Keep  in  mind  that  this  is 
a  voluntary  effort  on  our  part, 
and  that  each  of  us  has  another 
•^real"  job.  Having  produced  a 
fair  number  of  newscasts,  \  find 
it  hard  to  believe  that  any  one  in- 
dividual could  have  done  this 
alone  for  over  two  and  a  half 
years.  Jim  did,  and  he  Is  to  be 
commended  for  his  work. 

We  are  disseminating  the 
newscast  in  only  one  way  at 
present.  There  is  no  cassette 

exchange  program  any  longer* 
Jim  discontinued  it  about  six 
montt^s  ago  and,  after  much 
consideration,  we  decided  not 
to  revive  it,  though  not  for  the 
same  reasons.  For  Jim  the  pro- 
blem was  the  time  It  took  for 
duplication.  This  would  not  be  a 
problem  for  us  since  we  could 
have  utilized  high-speed 
duplication  processes  and  paid 
for  it  ourselves.  However,  there 
is  another  reason  for  not  reviv- 
ing it,  and  that  is  the  quality  of 
duplication.  Bill  happens  to  be 
an  audio  engineer  by  profes* 
slon,  and  if  there  is  one  thing  he 
knows  like  the  back  of  his  hand, 
it's  tape  recording  techniques. 
Bill  feels  that  the  main  problem 
with  cassette  exchange  is  one 
of  quality  control.  It  seems  that 
no  two  people  ever  send  the 
same  type  or  quality  of  cas* 
settes,  and  this  gives  rise  to 
complaints  about  recording 
quality.  We  have  therefore 
elected  to  utilize  an  automated 
telephone  system  fed  from  a 
Collins  broadcast  cartridge 
machine.  The  newscast  is  first 
recorded  on  reel-to-reel  tape, 
then  edited  by  Bill,  and  finally 
transferred  to  cart,  tt  is 
available  from  9:00  pm  Sunday 
to  10:00  pm  Wednesday,  local 
Pacific  time.  The  rest  of  the 
week,  the  equipment  Is  tied  up 
in  production.  Also,  the  first  half 
hour  (9:00  to  9:30  pm  Sunday)  is 
reserved  for  local  Los 
Angeles/San  Diego  feeds,  after 
which  the  facilities  are  avail- 
able to  any  repeater  or  handi- 
capped amateur  on  a  first- 
come,  first-served  basis,  We  will 
continue  this  way  tor  the  fore- 
seeable future. 

Finally,  along  with  those  al- 
ready mentioned,  we  have  add- 
ed a  numtier  of  other  volunteer 
correspondents,  including  Joe 
Merdler  N6AHU  (law)  and  Pat 
Corrigan  KH6DD  (Pacific 
Islands).  We  also  found  some- 
one to  cover  major  national  con- 
vent ions  and  are  trying  to  add  a 
European  correspondent  from 
Germany.  This  Is  where  we  cur- 
rently stand.  We  admit  to  being 
a  shoestring  operation,  trying  to 
do  out-of-pockel  what  other  sta- 
tions do  by  spending  hundreds 
of  thousands  of  dollars*  The 
amazing  thing  is  that  ft  all 
seems  to  be  coming  together 
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for  us,  and  this  makes  me  very 
happy.  By  the  way.  if  anyone  out 
there  happens  to  have  some 
usable  **FediHpaH"  cartridges 
(large  or  smalE)  that  they  are 
wining  to  give  away,  we  would 


be  happy  to  receive  them.  In 
fact,  it  would  be  much  appre- 
ciated. 

If  you  would  like  to  get  more 
information  on  West  I  ink,  have  a 
story  you  feel  Is  air-worthy,  or 


want  to  arrange  to  get  the  week- 
ly servtce  {which  ts  still  free), 
then  drop  a  note  to  us  at  Wesv 
link,  7046  Hollywood  Boulevard, 
Suite  71 S.  HoHywood  CA  90028. 
Also,  if  you  are  among  those 


who  sent  cassette  tapes  to  Jim 

prior  to  the  discontir^uation  of 
the  cassette  exchange  pro* 
gram,  they  will  be  returned  to 
you  in  the  near  future.  We  ask 
that  you  t>e  patient  a  bit  longer. 


Contesls 


from  page  30 

QSO  points  times  the  IPA  coun- 
tries multiplier 

FREQUENCIES: 

SB--36Sa,    7076,    14295, 
21295,  28560  kHz  ±  25  kHz. 

CW— 3575,    7025.    14075, 
21075,  28075, 
ENTRfES  AND  A  WARDS: 

US  stations  wanting  a  copy  of 
Sherlock  Holmes  Award  rules, 

1  PARC  membeiBhlp  list,  contest 
togs,  and  results  of  the  1978 
contest  should  send  an  SASE 
with  2  stamps  (others  send  2 
IRCs)  to:  Vince  Gamblno 
Wa4QJ0,  760S  Kingsbury  Rd., 
Alexandria  VA  22310.  Any  sta- 
tion fulfining  the  conditions  of 
the  SHA  may  apply  with  an  ap- 
plication sheet.  The  approva!  of 

2  licensed  amateurs  Is  not 
necessafv  when  the  SHA  ap- 
plication is  submitted  with  the 
contest  logs-  See  SHA  rules  for 
rrtore  information.  The  contest 
winners,  the  3  operators  with 
the  highest  score,  receive  a  cer- 
tificate and  are  honored  in  the 
Award  Chronicle  of  the  Interna- 
tional Police  Association  BQ 
Logs  must  be  postmarked  no 
later  than  December  31st  and 
sent  to:  Bureau  National  tPA, 
Section  Francaise,  CNAS,  Mr. 
Gerard  Dupuis,  15  Rue  Cam* 
baceres,  7500B  Paris^  France, 

DELAWARE  QSO  PARTY 
Starts:  1700  GMT  Saturday, 

November  10 
Ends:  2300  GMT  Sunday, 

November  11 


Sponsored  by  the  Delaware 
Amateur  Radio  Club  (DARC}. 
the  contest  is  open  to  all 
amateurs.  Non*DE  stations 
work  only  DE  stations. 
EXCHANGE: 

DE  stations  send  QSO 
number,  RS{T),  and  DE  county, 
Non<DE  stations  send  QSO 
numt>er,  RSfT),  and  ARRL  sec- 
tion or  country. 
SCORiNQ: 

DE  stations  score  1  point  pef 
QSO  aJid  myitiply  by  the  total  of 
ARRL  sections  and  countTies. 
Non-DE  stations  score  5  points 
per  QSO  and  myltiply  by  the 
total  sum  of  counties  worked 
per  band  per  mode  (max.  pos- 
sible 36,  assuming  160  through 
10  meters).  DE  counties  =  New 
Castle,  Kent,  and  Sussex. 
FREQUENCIES: 

CW— 60  kHz  from  low  end  Of 
each  band  and  1B05. 

Phone—ISIS.  3900,  7275, 
14325,  21425,  2B560. 

Novice— 3710.  7120,  21120, 
28120. 

Check  160  at  0500  GMT  and 
0600  GMT  or  make  skeds. 
ENTRIES: 

Send  logs  by  December  16th 
to:  Stephen  ±  Momot,  K2HBP. 
14  Balsam  Rd.,  Wilmington  DE 
19804.  if  you  work  all  three 
counties  and  wish  the  WDEL 
Award,  include  two  15e  stamps 
and  an  address  labeL  Include 
an  SASE  for  results  only, 

INTERNATIONAL  OK 

DX  CONTEST 

Starts:  OOOO  GMT  November  11 


>4M^ards 


from  page  22 

years,  the  net  has  become  a 
popular  meeting  place  for 
160-meter  hams.  The  golden  fre- 
quency was  and  still  Is  1618 
kHz,  and  you'll  find  the  net 
originating  from  the  eastern 
shores  of  the  United  States 
each  and  every  Wednesday 
evening  at  2100  Eastern  Time. 

Keep  In  mind,  should  you 
wish  to  join  the  net.  good  condi- 
tions are  more  prevalent  in  the 
winter  than  In  the  summer 
months.  This  is  Important  to 
mention  due  to  the  fact  that 
many  have  listened  on  the  fre- 
quency before  and  have  copied 
nothing  more  than  a  high  noise 


level  in  their  respective  areas. 
As  will  be  noted  by  all  of  us  at 
one  time  or  another  on  160, 
some  nights  are  better  than 
others. 

Naturally,  the  net  recognized 
the  popularity  of  an  awards  pro- 
gram and  now  offers  a  very 
handsome  certiftcate  to  those 
applicants  meeting  the  require- 
ments outlined  below. 

THE  TOP  SAND  SS8 
NET  AWARD 

The  Top  Band  SSB  Net  Award 
program    was    started    in 

February,  1977,  and  is  dedi- 
cated to  those  operators  who 
check  Into  the  net  either  on 
three  consecutive   nights   In 


Ends:  2400  GMT  Sunday, 
November  11 

Participating  slaHons  work 
stations  o1  other  countries  ac- 
cording to  the  official  DXCC 
Countries  List,  Contacts  be^ 
tween  stations  of  the  same 
country  count  as  a  multiplier 
but  0  points.  Use  all  amateur 
bands  from  160  through  10 
meters  on  both  CW  and  phone. 
Cross-band  and  cross-mode 
contacts  are  not  valld- 

EXCHANGE: 

RSfT)  and  two<iigit  ITU  zone 
number.  Note:  ITU  zones  are  dif- 
ferent from  the  ARRL  zones.  A 
list  and  map  of  the  ITU  zones 
are  available  from  the  contest 
sponsors  for  2  IRCs, 

SCOBWG: 

A  station  may  be  worked 
once  per  band.  A  complete  ex- 
change of  codes  counts  one 
point,  but  three  points  are 
earned  for  a  complete  contact 
with  a  Czechoslovak  station. 
The  multiplier  is  the  sum  of  the 
ITU  zones  from  all  bands.  The 
final  score  is  then  the  total  QSO 
points  limes  the  total  muttiplien 

ENTmeS: 

Categories  of  participating 
stations;  A)  single-operator,  all 
bands:  B)  singlenDperator,  one 
band;  C)  multi -operator,  all 
bands. 

Any  station  operated  by  a 
single  person  obtainmg  assis- 
tance, such  as  in  keeping  the 
log,  monitoring  other  bands, 
tuning  the  transmitter,  etc.,  is 
considered  as  a  muiti<jperator 
station.  Club  stations  may  work 
In  category  C  only.  A  separate 
tog  must  be  kept  for  each  band 
and  must  contain  the  following 
data:  date  and  time  in  GMT,  sta- 


tions worked,  exchange  sent 
and  received,  QSO  pointSt  and 
ITU  zone  multipliers  {with  first 
QSO  in  each  zone  only).  The  tog 
must  contain  In  its  heading  tho 
category  of  the  station  (A,  B.  or 
C),    name,  calisign,  address, 
band(sK  etc.  There  is  also  a  sum 
of  contacts,  QSO  points,  and 
multipliers  and  the  total  score 
for   the   particlpafing   statton. 
Each  log  must  be  accompanied 
by  a  declaration  that  all  rules 
and  operating  procedures  were 
observed,  A  performance  list  of 
participants  will  be  created  for 
each   country   by   the  contest 
committee.  A  certificate  will  be 
awarded   to   the   top-scoring 
operators  In  each  country  and 
each  category.  The  "TOO  OK'" 
award  may  be  Issued  to  the  sta- 
tions working  100  OK  stations, 
and  the  '*S6S**  award  may  be 
issued  to  a  station  for  contacts 
with    all    continents.    Both 
awards  will  be  issued  upon  writ- 
ten application  in  the  log  and  no 
QSL  cards  are  required.  Logs 
must  be  sent  to:  the  Central 
Radio  Club,  Prague  1,  Czecho- 
slovakia, postmarked  no  later 
than  December  31  st* 

27TH  ANNUAL  BREEZE 

SHOOTER  TEN-METER 

GROUND  WAVE  CONTEST 

Starts:  2100  EST  November  24 

Ends:  0100  EST  November  2S 

Sponsored  by  the  Breeze 
Shooters,  Inc.,  of  Pittsburgh  PA, 
this  contest  wilt  feature  sepa- 
rale  categories  for  NovlcerTech- 
nlcian,  ORP,  mobile  entries^  and 
fixed  stations*  For  log  sheets 
and  rules,  send  an  SASE  to: 
George  Proudfoot  K3GP,  3472 
Ivy  Hill  Lane,  Finleyvifle  PA 
15332, 


which  the  net  meets  or  on  five 
non*cons0Cutive  nights  in 
which  the  net  meets.  You 
should  malt  a  copy  of  your  log 
entries  showing  check-ins  to 
the  net  registrar.  Vic  Mtsek 
W1WCR,  142Wason  Road,  Hud- 
son NH  03051.  and  be  sure  to 
enclose  the  award  fee  of  $1.00 
to  cover  the  cost  of  printing^ 
postage,  and  handling,  Do  not 
send  an  SASE  since  the  award 
fee  covers  this  cost. 

Should  any  of  our  readers 
have  160-metef  capabilities, 
why  not  Join  the  fun?  Should 
antennas  be  your  obstacle,  why 
nol  contact  Vic  and  the  group 
as  there  are  several  surprising 
antenna  designs  which  are 
compact  and  cost  under  SaOO 
to  put  you  on  the  air  with  a 
respectable  signal!  And,  of 
course,  don't  forget  that  In 
January,  for  the  first  time  ever, 


73  Magazine  will  l>e  spon&Dffng 
the  IGO^neter  Phone  Contest. 
More  on  this  next  month. 

Traveling  abroad,  I  wish  to 
share  with  you  information 
about  a  very  respectable  award 
being  sponsored  by  the  Inter- 
national Telecommunications 
Union  {ITU}  and  the  Interna- 
tional  Amateur  Radio  Club* 

DIPLOME  PES  too 

This  award  is  given  by  the  ITU 
to  radio  amateurs  and  short- 
wave listeners  everywhere  \n 
recognition  of  their  achieve- 
ment in  communicating  with,  or 
logging  the  reception  of» 
amateur  radio  stations  in  the 
territory  of  100  or  more  member 
administrations  of  the  ITU.  Any 
licensed  radio  amateur  or  short- 
wave listener  is  eligible  for  this 
award.  It  is  given  to  the  in* 
dividual,  and  the  qualifying  con- 
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tacts  may  be  made  over  any 
period  of  time  subsequent  to 
the  dates  shown  in  the  ITU  of- 
ficial countries  list  available 
trom  the  awards  manager. 

AppHcations  stiall  be  made 
by  letter  and  shall  inclucje  a  list 
of  stations  claimed  in  alpha- 
betical order,  showing  claimed 
dates.  No  special  form  is  re- 
quired for  this  purpose.  Only  fre- 
quencies^  modes,  and  prefixes 
approved  by  the  Radio  Regula- 
tjons  of  the  ITU  may  be  used.  To 
quaiify,  100  or  more  contacts 
must  be  made. 

QSL  cards  or  proper  log  en- 
tries will  be  considared  proof  of 
contact  to  back  up  an  award 
application.  Attached  to  the  ap- 
pHcation  should  be  a  statement 
from  two  (icensed  amateurs  or 
an  ITU  administration  represen- 
tative to  the  effect  that  ail 
claimed  contacts  have  been 
verified*  No  other  proof  is  re- 
quired. Do  not  send  QSL  cardsl 
Do  not  send  logsf 

There  will  be  no  endorse* 
ments  for  special  conditions. 
Stickers  will  be  given  for  each 
ten  (10)  additional  contacts. 

The  administration  of  this 
award  has  been  delegated  to 
the  International  Amateur 
Radio  Club,  4U1ITU.  PO  Box  6, 
1211  Geneva  20.  Switzerland, 
The  lARC  has  named  Mr  L,M, 
Rundlett  K4ZA  as  awards 
manager.  All  applications 
should  be  accompanied  by  10 
IRCs  or  US  $2.00  for  the  award, 
and  one  IRC  or  a  US  self* 
addressed,  stamped  envelope 
for  each  sticker.  Mall  all  ap- 
plications to  L,M.  Rundlett 
K4ZA,  Route  3,  Box  447,  Lake 
Placid  FL  33852. 

I  received  a  very  complete 
package  of  Information  from 
the  Central  Radio  Club  tn 
Moscow  and  take  pleasure  in 
featuring  their  award  program 
In  more  detail  It  is  unfortunate 
they  did  not  send  samples  of 
their  certificates,  as  I'm  sure 
they  are  unique  diplomas  to 
possess. 

R-IOO^O  AWARD 

This  award  (as  is  the  case  for 
all  awards  listed  below)  is 
issued  to  all  licensed  radio 
amateurs  and  shortwave  listen- 
ers  throughout  the  vworld  who 
can  meet  the  requirements.  For 
the  R*100*O,  radio  amateur  ap* 
plicants  must  carry  out  two-way 
contacts  with,  and  shortwave 
listeners  must  log  reception 
reports  of,  radio  stations  in  100 
oblasts  (provinces)  of  the  Soviet 
Union. 

There  are  three  categories  of 
R-100O  awards-  The  First  Glass 
is  for  two-way  contacts  on  the 
3.5-MHz  band  only,  the  Second 
Class  is  for  two-way  contacts 
on  the  7-MHz  band  only,  and  the 
Third  Class  is  for  two-way  con- 
tacts on  any  amateur  band.  All 
contacts  must  be  mads  oti 
phone  or  CW  oniy;  Endorse- 
ments will  be  given  for  each 


mode  of  operation,  but  cross- 
mode  or  mixed-mode  contacts 
are  not  allowed.  All  reports  ex- 
changed  between  stations 
must  be  RST  337  or  RS  33  as  a 
minimum.  All  contacts  or  obser- 
vations  must  be  made  on  or 
after  January  1,  1957.  to  be 
valid. 

Applications  must  include  a 
list  of  contacts  or  observations 
with  date,  calls,  mode,  and  fre- 
quency shown  in  order  of 
callsign  prefix.  QSL  cards  must 
be  submitted  along  with  the 
award  fee  of  one  ruble  or  14 
IRCs  to  cover  the  cost  of  the 
award  and  safe  handling  of  your 
QSL  cards  back  to  you.  One 
should  allow  three  to  six 
months  for  the  processing  of 
any  of  the  awards  I  am  de* 
scribing.  Send  all  applications 
and  inquiries  related  to  this  or 
any  of  the  following  awards  to 
The  Central  Radio  Club  USSR, 
Post  box  88,  Moscow,  USSR. 

W-10(KU  AWARD 

The  W-100-U  Award  (worked 
100  radio  stations  in  the  USSR) 
was  established  in  1969  on  the 
occasion  of  the  100th  anniver- 
sary of  the  birth  of  A.S.  Popov, 
the  great  Russian  scientist 
claimed  to  be  the  inventor  of 
radio.  For  this  award,  amateurs 
must  carry  out  two-way  con- 
tacts  on  one  or  more  amateur 
bands  with  100  different 
amateur  stations  of  the  Soviet 
Union,  including  5  radio  sSa- 
tlons  of  the  9th  region  {Mlnsk- 
aya).  All  contacts  must  be  on 
either  phone  or  CW,  and  ap- 
plications must  state  which 
mode  is  to  be  credited  for  the 
award.  Cross-mode  or  mixed^ 
mode  contacts  do  not  count.  All 
contacts  must  have  been  made 
January  1, 1959»  or  after  and  all 
signal  reports  exchanged  must 
be  at  least  RS  33  or  RST  337  to 
be  claimed.  As  with  the  R-rOO*0 
award,  the  applicant  must 
prepare  a  list  of  contacts 
claimed  and  give  the  calls,  date, 
frequencies,  and  type  of  emis- 
sions used  to  achieve  the  con- 
tacts. The  cost  of  the  award  is  1 
ruble  or  14  IRCs,  to  be  sent  with 
yourapplication,  and  QSL  cards 
are  required.  The  award  fee  is 
used  to  provide  for  the  safe 
return  of  your  confirmation 
cards. 

R^K  AWARD 
The  worked-atl-slx -continents 

award  is  offered  by  the  Central 
Radio  Club  to  amateurs  and  to 
shortwave  listeners  who  can 
carry  out  12  two-way  contacts 
or  observations  on  SSB,  CW» 
and  phone  with  radio  amateurs 
as  follows:  one  contact  each  in 
Europe,  South  America,  Africa, 
Asia,  North  America,  and 
Oceania,  plus  3  contacts  each 
in  the  European  USSR  (UAlp 
UNI,  UWIp  UA2,  UC2,  UP2,  UQ2, 
UR2,  UA3,  UW3,  UV3.  UA4,  UW4, 
UB5.  U05,  UTS,  UY5,  UA6.  or 
UW6)   and   the  Asiatic   USSR 


fUD6.  UG6,  UF6,  UL7,  UI8,  UJ8, 
UH8,  UM8,  UA9,  UW9,  UV9.  UA3, 
or  UWQ),  The  award  has  three 
categories:  First  Class  is  tor 
two-way  contacts  on  3.5  MHz 
only,  Second  Class  is  for  two- 
way  contacts  on  7  MHz  only, 
and  Third  Class  is  for  two  way 
contacts  on  any  amateur  band. 
As  with  all  awards  of  the  Cen- 
tral Radio  Club,  confirmation 
cards  must  be  sent  with  your 
application.  To  qualify;  all  con- 
tacts must  have  been  made  May 
7,  1962,  or  after.  The  award  fee 
is  1  ruble  or  14  IRCs— the  same 
as  it  is  for  each  ot  the  awards  of 
the  Central  Radio  Club. 

n*1Q<R  AWARD 

Hie  R'lO'R  Award  (worked  10 
radio  amateur  regions  in  the 
USSR)  is  available  to  those  who 
carry  out,  on  one  or  more 
amateur  bands,  two-way  con- 
tacts with  10  radio  amateur  re- 
gions in  the  USSR.  These 
regions  may  also  t>e  termed  call 
districts;  in  any  case«  numbers 
one  (IHhroughout  zero  {2)  must 
be  worked.  All  contacts  must  be 
made  on  either  phone  or  CW. 
Mixed -mode  or  cross -mode  con- 
tacts will  not  count.  All  con* 
tacts  must  be  made  after  July  1, 
1958,  and  signal  reports  must 
be  a  minimum  of  RST  337  or  RS 
33,  The  submission  of  appiica* 
tions  and  the  cost  ot  the  award 
is  the  same  as  noted  wtih  the 
other  awards  In  the  Central 
Radio  Club  portfolio. 

R-15-R  AWARD 

The  R-15-R  Award  (worked 
with  radio  stations  In  15  USSR 
Republics)  is  offered  to  those 
who  work  at  least  15  of  the  18 
USSR  Republics  within  a  period 
of  24  hours.  They  are:  European 
Russian  SFSR,  Franz  Josef 
Land,  Kalinlngradsk,  Asiatic 
Russian  SFSR,  Ukraine,  Whtte 
Russian    SFSR,   Azerbaijan, 


Ham  Help 


I  am  attempting,  as  part  of 
full-time  retirement,  to  combine 
family  hobbies,  the  main  ones 
being  amateur  radio  and  camp- 
ing. I  would  like  to  hear  from  all 
amateurs  who  combine  any 
form  of  RVing  with  amateur 
radio  (QSLs,  please). 

Also,  I  am  interested  in  ob- 
taining information  that  could 
be  used  as  a  basis  for  future 
magazine  articles  and  a  pos^ 
sible  book  on  the  sublect.  I'm  in* 
terested  in  pictures  of  stations 
Inside  RVs.  information  on  an- 
tennas, etc.  Do  not  worry  about 
details,  just  the  basics.  If  J  need 
to,  I  will  get  back  to  you  for  more 
details.  Credit  tor  original  ideas 
will  be  recorded  and  published 
when  used. 

Ward  B.  Baker  KTYtIC 

PO  Box  553 

Prescott  A2  S6302 


Georgia,  Armenia,  Turkoman, 
Uzbek,  Tadzhik,  Kazakh, 
Kirghiz,  Moldavia,  Lithuania, 
Latvia,  and  Estonia. 

AM  contacts  for  the  R-15*R 
Award  must  be  made  on  CW  or 
phone  on  or  after  July  1,  1958. 
Applicant  must  submit  a  list  of 
claimed  contacts  giving  date, 
emission,  and  frequency  for 
each  contact  and  must  provide 
a  QSL  card  lor  each  contact 
claimed.  Cost  and  marling 
directions  are  the  same  as  for 
the  other  Central  Radio  Club 
awards. 

R'150  S  AWARD 

Probably  the  most  sought- 
after  award  in  the  program  of- 
fered by  the  Central  Radio  Club 
is  the  R-150-S  Award.  Amateurs 
and  shortwave  listeners 
throughout  the  world  are  eligi- 
ble to  compete  lor  this  award 
and  must  complete  the  fof^ 
lowing  operating  requirements 
to  qualify. 

The  R-150-S  Award  requffKi 
the  applicant  to  work  at  least 
150  countries  of  the  world  and 
15  Republics  of  the  USSR  from 
a  special  USSR  OX  Countries 
Listing. 

There  are  no  band  restric- 
tions, but  cof^tacts  must  be 
made  on  either  phone  or  CW.  All 
contacts  must  be  made  on  or 
after  June  1,  1956.  Signal  re- 
ports  exchanged  must  be  a 
minimum  of  RST  337  or  RS  33. 

Submission  of  applications 
and  cost  of  the  award  Is  the 
same  as  noted  for  the  other 

Central  Radio  Club  awards. 

Be  sure  to  tell  your  friends  to 
obtain  a  copy  of  73  Magazine 
next  month,  as  we  will  surprise 
you  with  two  more  awards  to 
add  to  our  already  famous  73 
Magazine  Awards  Program.  Un- 
til then,  continue  to  climb  the 
ladder  of  recognition. 


1  would  appreciate  hearing 

from  anyone  who  has  converted 

a  Realistic  TRC-52  23-channBl 

CB  rig  to  10  meters* 

John  P.  McCormlck  WB3IQW 

110  Hilltop  Drive 
Sevema  Park  MD  21146 

Many  thanks  to  all  of  you  who 
mailed  complete  instructions 
on  the  Mosley  TA-33  Jr.  beam 
(Ham  Help.  July,  79.  p-  180),  I 
was  amazed  at  the  response. 

Now  1  would  like  a  circuit 
diagram  of  a  IHarvey  Wells 
Bandmaster  transmitter.  t*m  try- 
ing to  rebuild  an  old  unit,  as  it 
was  the  first  commefcial  unit  I 
used  many  years  ago.  Will  pay 
for  copy  or  I'll  reproduce  and 
return  dragram. 

Hutert  J.  Harlow  KA5COS/4 

IfiOO  Raven's  Place 

Charlottesville  VA  22901 


Id? 


Corrections 


There  has  been  considerable 
feedback  on  my  article  i^'Hii  The 
Panic  Button!")  tn  the  August, 
1979.  issue.  Most  of  the  com- 
ments took  Issue  wtth  the  state* 
ment  that  the  reset  switch 
"needn't  be  espaciaily  reHabie'' 
and  pointed  out  further  that  the 
reset  switch  would  carry  the  en* 
tfre  shack  load,  if  any,  until  the 
contactor  had  time  to  close. 
Thes^  are  excellent  points- 
Many  ot  the  comments  sug* 
gested  using  a  mulli*pole  con* 
factor,  with  one  set  carrying  the 
entire  shack  ioad,  the  other  onty 
the  colt  current;  in  thts  case  ths 
reset  switch  need  handle  only 
the  coti  current  and  can  be  light' 
duty.  While  molti-pote  con- 
tactors with  high  current 
ratings  are  prohlbtttve  in  cost, 
heavy-duty  relays  can  be  had 
with  a  set  of  llghi-duty  ''auK- 
iliary  contacts/'  which  would  do 
the  job  just  fine.  The  revised  clr* 
cuit  is  enclosed. 

One  suggestion  proposed  an 
enhancement  including  a  num- 
t>er  of  reset  switches  in  parallel 
wtth  each  other.  This  probably 
ts  not  a  good  idea  from  the 
standpoint  of  safety.  While  the 
switches  may  foe  99.99%  re- 
Ifeble,  paraMeiing  a  number  of 
them  Increases  the  chance  of 
one  falling  in  the  closed  posi^ 
tion  defeating  the  system. 

By  the  way,  the  contactor 
should  be  rated  to  break  a  cur- 
rent of  at  least  throe  times  the 
current  limit  of  the  shack  circuit 
breai^er.  If  you  have  a  SO-Amp 
breaker  feeding  the  shack,  the 
contactor  should  be  able  to 
break  a  SO-^Amp  load.  This  is  in- 
dependent of  the  current  carry- 
ing rating  which,  In  this  case, 
could  safely  be  specified  as  30 
Amps.  The  reason  for  this  is 
that  the  peak  current  differs 
from  the  rms  current  Oust  as 
peak  voltage  differs  from  rms 
voltage)  and  you  have  to  design 
for  worst  case— and  then  add  a 


safety  margin. 

One  comment  raised  an 
excellent  question:  How  do  you 
know  when  the  reset  switch  is 
open  so  the  kill  switch  wtll  work 
when  you  need  it?  In  my  case,  t 
use  a  key-lock  switch  for  the 
reset  function.  When  I  reset  the 
system,  I  know  the  shack  is 
alive  because  the  clock  starts 
running  again.  When  1  turn  the 
switch  back  to  remove  the  key,  I 
can  feeMhe  switch  operation.  If 
the  contacts  were  wetded  shut 
or  somehow  broke  loose  from 
the  actuator,  the  switch 
wouldn't  have  the  same  '*snap- 
py*  feeL 

Another  comment  proposed 
using  the  kill  switch  as  a  ''main 
power*'  switch,  to  make  sure 
everything  was  shut  off  at  the 
end  of  operation.  This  is  prob- 
ably not  a  good  Idea,  for  a  num^ 
ber  of  reasons.  First,  you  prob* 
ably  donH  want  to  kill  every- 
thing  {the  clocks,  for  instance) 
routinely.  Second,  shutting 
down  a  lot  of  equipment  draw- 
ing a  heavy  load  can,  over  a 
penod  of  time,  damage  the  con- 
lactof  contacts  and  they  may 
get  sticky  and  not  open  when 
you  realJy  need  them  to  open.  A 
better  solution,  I  think,  is  to  use 
a  separata  ''main  power" 
switch,  as  I  do,  and  as  is  shown 
in  the  circuit. 

Interestrngty,  if  you  use  a 
separate  main  power  switch, 
you  don't  need  the  auxiliary 
contacts  on  the  relay.  Before  re- 
setting, turn  the  main  power 
switch  off.  Then  the  only  load 
on  the  reset  line  ts  the  contactor 
ooll  (and  perhaps  a  ctock  or 
pilot  light).  Once  reset,  turn  the 
main  switch  on. 

Alt  of  the  comments  are 
greatly  appreciated.  I  would  es^ 
pecially  like  to  thank  K8KK, 
WB20VQ,  and  WD6FGX,  along 
with  others  who  omitted  calls  or 
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Channel 

Frequency* 

Channel    Frequency* 

4A 

4  J  25.0  kHz 

22A       22,124.0  kHz 

4B 

4.143.6  kHz 

22B       22,1 27 J  kHz 

4C 

4.419.4  kHz 

22G       22.130.2  kHz 

6A 

6,218.6  kHz 

22D       22J33.3kHz 

66 

6.221.6  kHz 

22E       22,136.4  kHz 

6C 

6,521.9  kHz 

2-MHz  IrequenctdS 

SA 

6,291,1  kHz 

2,182  kHz 

8B 

e.294.2  kHz 

2.638  kHz 

12A 

12,429-2  kHz 

2,670  kHz 

12S 

12,432,3  kHz 

(U.aC.G) 

12G 

12,435.4  kHz 

2,738  kHz 

16A 

16,587,1  kHz 

16B 

16,590.2  kHz 

16C 

16,593.3  kHz 

Revised  Tatte3,  ''Marine-Band Activity/' HF  ship-ship  fpf us  iimiied 
coast)  fi/mp/ex  ctiannefs^  'Carner  frequencies  are  listed:  hsten  on 
USB.  The  above  2'MHi  frequencies  are  not  strictly  speaking,  m 
the  same  category,  tjui  are  often  use^  for  similar  purposes^ 


from  whom  I  haven't  heard  as  of 
this  writing, 

Frank  Bates  AA6C 
San  Jose  CA 

I  am  enclosing  a  corrected 
Table  3  for  my  article  '"Marme- 
Band  Activity,"  which  appeared 
in  the  July  issue  on  page  l65.  It 
lists  new  frequencies  for  ship- 
to-ship  simplex  operation,  A 
change  in  assignments  by  the 
FCC  occurred  shortly  after  the 
article  was  written,  and  I  missed 
this  table  in  my  proofreading. 
The  remainder  ol  the  info  is  cor* 
rect.  Also.  KOM  in  Hawaii  has 
closed  down,  and  station  UlS  is 
actually  VIS. 

Karl  Schulle  WA2KBZ 
Hoffman  Estates  It 

Please  note  the  following  cor- 
rection to  my  article  ^'Add-On 
Keyboard  for  Your  Keyer/' 
which  appeared  In  the  August, 
1979,  issue.  Fig.  2  contains  a 
wiring  error.  As  shown  In  the  ac- 
companying  schematfc,  the 
jollowmg  changes  should  make 
the  Letter*Space  oscillator 
work: 

1  Pins  3,  9,  and  13  of  U3 
should  be  connected  together. 
Pin  3  should  not  be  connected 
to  the  cathode  of  CR2, 

2.  Pins  6  and  1  of  U3  should 
be  connected  to  the  cathode  ot 
CR2, 

Edward  J.  Faber  K4BZD 
Columbia  SC 

This  letter  is  in  reference  to 
my  article  "A  Poor  Man's  CW 
Memory"   In   the  June,    19T9, 


issue  of  73.  A  number  of  people 
have  written  asking  for  ways  to 
expand  the  menrory.  We  now 
have  a  schematic  available  for  a 
4K  version  {twice  the  memory 
capacity)  for  SCk. 

Eric  Unnih  WBf  RTM 
Rt,  2,  Box  56A 

Newton  KS67114 

In  my  article  "70-Watt  Shoes 
for  the  IC-502r  which  appears 
on  page  12B  ot  the  September 
issue,  there  is  a  minor  mistake 
in  the  schematic  diagram.  The 
connection  of  the  bias  pot  to 
relay  RLY  1  should  be  reversed 
so  that  during  standby  periods 
tiie  bottom  of  the  bias  pot  is 
lifted  above  ground  as  de- 
scribed in  the  text.  I  hope  this 
problem  has  not  caused  any 
inconvenience  for  readers  con- 
structing this  project. 

George  Hovorka  WA1PDY 

Milton  MA 

There  is  an  error  In  our  article 
on  constructing  the  E-Z  Loader 
for  IheTRS-ao  in  the  September* 
1979,  issue  of  73  (pages  96  to 
99).  The  circuit  will  work  as 
shown  as  long  as  the  optional 
LED  driver  is  not  used.  If  you 
wish  to  incorporate  the  LED 
minimum  level  indicator,  the 
pick<3ff  point  for  R12  should  be 
the  emitter  of  OZ,  not  the  base 
of  02  as  shown  in  the  article. 

Additionally,  a  transformer 
for  use  as  Tl  is  available  from 
Radio  Shack  (part  na  273-1380), 
but  only  Vi  of  the  Ik  winding 
should  be  used.  A  note  of  cau* 
ttpn:  Several  reports  of  reverse- 
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biased  Radio  Shack  2H2222 
transistors  have  been  tBCB\v^d. 
In  these  devrces.  the  emitter 
and  collector  leads  are  opposite 
of  normal,  and  even  opposite  of 
what  is  shown  on  the  back  of 
the  bubble  package! 

If  you  are  having  probfems 
with  the  circuit,  drop  us  a  note 
describing  the  symptoms  along 
wUh  an  BASE  and  we  will  be 
giad  to  offer  any  help  thai  we 
can. 

Paul  Goelz  WA9PUL 

2228  Madison  Place 

Evanston  IL60202 

Dave  m\lm  K9P0X 

7462  Lawter  Avenue 

Niles  IL  60648 


In  the  September  issue  of  73; 
on  page  116,  my  article  "The 
Amazing  Audio  Oixlr"  was  pub^ 
lished.  Unfortunately,  the  TLOei 
called  out  does  not  seem  to  be 
available  anymore.  Builders 
should  use  the  RCA  CA3140E  in 
Its  place.  If  one  end  of  resistor 
R4  is  lifted  and  a  l -uF  capacrtor 
ts  placed  In  series  with  \i  (with 
the  positive  end  of  the  capacitor 
pointing  away  from  pin  2  of  the 
tC},  a  common  741 -type  op  amp 
may  be  used* 

A  reader  has  correctly  point- 
ed out  that  I  here  is  an  error  in 
the  article.  The  wire  running 
from  (he  gate  of  FET  Q1  to  the 


Junction  of  C4  and  CR2  do^^  not 
tie  to  the  junction  of  R2,  Rl ,  R4, 
and  R5.  If  if  were  connected  as 
shown,  the  circuft  would  not 
work»  since  the  gate  of  the  FET 
would  be  shorted  to  the  source. 

The  article  stated  that  the 
unit  would  drive  even  a  smatl 
speaker.  This  was  misleading, 
as  the  loaded  down  amplifier 
would  work  poorly,  but  you 
would  hear  something  and  it 
would  not  hurt  the  circuit.  If  a 
person  wants  to  drive  a  speaker, 
he  should  use  Ih©  Audio  Elixir  in 
front  of  another  amplifier  which 
can  drive  a  speaker  properly. 

The   demand    for    the    PC 


boards  was  beyond  expectation 
and  my  entire  supply  was  used 
up  within  the  f^rst  tew  days  of 
the  magazme  mailing.  I  have 
ordered  more  PC  t>oards  from 
my  suppHer  and  hope  i  will  have 
them  t>efore  this  letter  is  print- 
ed. If  anyone  Is  trying  to  deal 
with  me  and  wonders  why  I  am 
so  slow,  hang  in  there  — I  am 
buried  in  a  mountain  of  mail. 

One  final  note:  If  anyone  is 
having  trouble  getting  the 
CA3U0E  and  the  MPF1 11, 1  will 
supply  them  wUh  the  PC  board 
if  an  extra  $t.50  rs  enclosed. 

a  W*  Andrea  sen  N6WA 

PO  Box  8306 

Van  Nuys  CA  91409 


N2W  Products 


my  version  1.1  of  the  M80  in- 
cludes sections  on  operation 
and  theory  so  that  the  great  ver- 
satility of  the  system  can  be  ex- 
ploited. Ron  LodewycK  N6EE. 
the  president  of  Macrotronics 
and  the  system  copyright 
holder,  deserves  much  credit  for 
the  product.  Directions  for 
setup  are  clear,  and  the  system 
hBB  functioned  well  in  the  few 
months  Cve  had  it  on  the  air  (I 
understand  that  version  1.2  will 
be  available  soon.  This  has 
some  improvements  in  the 
machine  language  timing 
routinesj 

When  the  system  is  in  opera- 
tion, the  user  loads  the  machine 
and  BASIC  programs  and  can 
then  select  either  Morse  or 
RTTY  operation.  Several  special 
functions  can  be  selected  In 
each  mode  so  that  the  user  has 
control  of  what  will  be  keyed  in 
transmit,  speeds,  etc.  The  unit 
transmits  flawless  CW  and 
RTTY.  Reception  of  strong  TTY 
signals  is  possible  with  the  on- 
board loop,  but  anyone  really  In- 
terested in  RTTY  will  want  to 
use  an  external  demodulator 
Reception  of  CW  is  perfect  if 
one  is  copying  W1AW  or  a  sta- 
tion  sending  with  a  keyboard. 
Someone  with  a  good  fist  will 
produce  readable  though  not 
perfect  copy,  and  many  fists 
cannot  be  copied  well.  (Version 
1,2  Is  supposed  to  help  with  this 
problem.) 

I  am  going  to  describe  a 
number  of  operating  hints 
which  may  improve  the  enjoy- 
ment or  versatility  of  the  sys- 
tem. If  you  study  the  BASIC  pro- 
gram, you  can  see  how  the  pro- 
gram inttiatizes  various  things 
such  as  keying  polarity  and 
speed.  You  can  then  modify  a 
lew  statements  to  change  the 
initialization.  For  example,  the 
machine  Is  set  to  key  the 
**ne9ative"  transistor.  The  pro- 
gram permits  the  operator  to 


change  this  to  "positive"  tran- 
sistor and  relay  keying,  but 
since  I  use  the  relay  most  of  the 
time,  I  wanted  It  to  initialize  that 
way.  The  following  statement 
changes  the  Initialization 
routine  to  ^"positive''  and  relay 
keying:  POKE  3134M:POKE 
31353.4:POKE  3T364,i 

I  use  the  system  wHh  the 
MIJ<-1  optoisolator  instead  of 
the  relay  and  I  have  found  that 
the  loop  is  often  latched  up 
open  at  start -up.  This  presents 
no  problem  if  a  character  is 
sent,  since  the  first  character 
will  leave  the  loop  closed,  but  if 
you  don't  notice  the  latch  up 
and  switch  to  RTTY  receive,  you 
can  never  get  back  to  send.  To 
help  this  I  included  the  follow- 
ing: 6  X  =  INP(4>. 

Now  when  the  program  Is  run, 
the  loop  circuit  is  closed 
automatically.  Furthermore, 
since  my  TRSBO  has  a  ROM 
error  in  the  RESTORE  routine,  I 
include  POKE  16553.255  In 
statement  6.  That  POKE  fixes 
up  the  RESTORE  routine  and 
lets  the  M80  program  run  with 
no  problems. 

The  program  includes  a 
routine  which  permits  sending  a 
CW  ID  white  in  the  RTTY  mode. 
The  routine  then  forces  the  pro- 
gram to  RTTY  receive.  That  is 
fine  at  the  end  of  a  transmls* 
sion,  but  when  you  send  the  ID 
at  the  beginning  of  a  transmis* 
sion,  the  system  goes  to  receive 
and  you  then  have  to  put  it  back 
to  IransmH  to  send  in  RTTY.  To 
get  around  this,  I  added  a 
routine  that  sends  the  CW  ID 
but  then  keeps  the  system  In 
transmit  mode.  I  use  the  "  key  to 
enter  this  routine.  The  program 
steps  are  as  follows:  13351  If 
B$^"'"then  17050. 

Statements  17050-17053  are 
then  copies  of  program  state- 
ments 17000  through  17010  ex- 
cept that  instead  of  ending  with 
GOTO20Q0Q,  I  end  with 
GOTOlOOOO  and  the  system 
stays  in  transmit.  If  you  find  that 


the  loop  latches  open  dwfng 

this  transition,  just  add 
Xj=IP4P(4)  after  X  =  USR(X)  and 
the  toop  will  get  closed  again. 

1  have  found  that  these  few 
modifications  custom-tailor  the 
system  to  my  operalion,  but 
probably  you  will  find  soma 
other  minor  changes  that  you 
would  prefer.  I  also  am  using  the 
system  to  drive  my  old  Model  15 
as  a  hard^copy  output  from  the 
computer.  The  manual  provides 
the  necessary  steps  for  doing 
that.  Since  a  number  of  POKEs 
are  requiredt  I  wrote  these 
POKES  as  a  short  program 
which  is  on  tape  just  to  save  my* 
self  the  typing  each  time  I  use 
the  system.  The  following  short 
program  will  let  you  use  the 
system  to  get  a  hard  copy  of 
anything  which  is  on  the  screen: 

2     CLEAR  800 

10  CS  =  '-:FOR  1  =  15360  to 
15614;CS  -  CS  -f  CHRS 
(PEEK{I)):NEXT 

20  POKE  30208,  1:P0KE  30209, 
LEN(C$):FOKE  30211, PEEK 
(VARPTRJCS)  4^  2):  POKE 
30210, PEEK(VARPTfl{C$) 

+  1) 
30  MS  =  I NT(302 14/256): POKE 

16527. MS:POKE     16526. 

30214  -  MS*256:X-USR(X) 

:LPRINT:GOTO10 

To  use  this  little  program,  you 
do  the  following.  Enter  the  M90 
machine^fanguage  program  ac- 
cording to  the  instructions.  Do 
the  POKES  required  for  line* 
printing  according  to  instruc- 
tions. CLOAD  this  program.  The 
statement  numbers  In  this  pro* 
gram  must  all  be  smaller  than 
those  In  the  program  you  are  ac* 
tually  planning  to  use.  Follow 
the  method  outlined  by  Roger 
Pape  (Kilobaud  Micmcofnput' 
ing,  July,  1979,  page  39}  to  per- 
mit saving  this  program  while 
CLOADIng  another.  When  you 
get  some  material  you  want  to 
save  on  the  screen,  you  break 
out  of  the  program  which  Is  run- 
ning and  type  RUN  2.  TTiis  pro- 
gram will  run  and  will  line-print 
the  first  three  lines  of  the 
screen.  It  wilt  pause  at  that 
point.  If  you  want  further  line 
output,   Just    hit   CLEAR   and 


three  more  fines  wlft  be  printed. 
You  then  can  break  out  of  this 
pfogram  and  begin  your  original 
program  again. 

Obviously,  this  little  program 
could  be  incorporated  as  a 
routine  in  any  other  program  to 
avoid  the  problem  of  loading 
two  BASIC  programs  at  the 
same  lime.  These  few  lines 
create  a  stnng  variable  called 
C$  which  consists  of  the  char- 
acters on  the  firsi  3  lines  of  the 
screen  (locations  15360  through 
15614).  This  variable  is  then 
treated  by  the  machine-lan- 
guage program  as  a  "message'* 
to  be  sent  by  TTY.  The  CUEAR 
command  returns  to  the  BASIC 
program. 

These  are  just  a  few  of  the 
ideas  IVe  had  for  the  M80 
system.  As  the  originator  says, 

the  possibilities  are  virtually 
limitless  since  the  board  per- 
mits  easy  access  to  the  com- 
puter. As  you  use  the  system, 
you  will  certainly  come  up  with 
many  other  ideas, 

Macrotromcs,  inc,  PO  Box 
5W(S).  Keyes  CA  95328: 
(209^634-8888.  Reader  service 
number  f^48, 

Bmz  Gorsky  K8BG 
Cleveland  Heights  OH 

THE  RADIO  SHACK*  QUICK 
PRINTER  If 

Last  year  around  Christmas,  I 
convinced  my  wife  that  1  should 
get  a  TRS-80  microcomputer,  I 
justified  It  on  the  basis  of  my 
part'time  business,  which  is 
statistical  consulting.  In  reality, 
I  use  a  much  larger  university 
computer  system  and  didn't 
think  a  microcomputer  would 
be  of  much  help.  Well,  sure 
enough,  the  kids  loved  the 
games  (even  the  wife  enjoyed 
Macicjack)  and  I  teamed  a  little 
about  BASIC  language,  but  not 
much  statistical  work  was 
done.  It  wasn't  long,  however, 
before  I  expanded  the  system  to 
16K  RAM  and  Level  II  BASIC 
and  slowly  but  surely  began  do- 
ing more  and  more  of  my  con- 
sulting work  on  the  TRS-80, 

One  of  the  more  frustrating 
aspects  of  getting  Into  micro- 
computing is  the  growing  desire 
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Fig.  1.  Quick  Printer  It  character 

S&Em 

for  more  and  more  hardware.  I 
could  just  visualize  an  expan- 
sion Interface  with  32K  addi- 
tional RAM  and  maybe  a  couple 
of  disks.  More  important,  I  was 
mally  drooling  over  t\m  pos- 
sibility of  some  sort  of  hard 
copy.  At  the  time,  Radio 
Siiack'3  cheapest  printer  was 
•*oniy"  $500,  but  that  required 
the  expansion  interface 
(another  300  bucks).  Now,  for 
that  kind  of  money  my  wife 
would  probably  divorce  me,  so 
my  longings  remained  longings. 

When  troubleshooting  (I 
guess  the  proper  word  is  debug* 
ging)  programs  on  the  TR&W, 
you  use  paper  and  pencil  a  lot  if 
you  get  beyond  16  lines  (the  dis- 
play capacity  of  the  CRT).  Since 
I  was  developing  statistical  pro- 
grams of  100  or  more  lines  with 
several  hundred  data  entries,  I 
was  going  nuts.  Then  Radio 
Shack  came  out  wHh  their 
Quick  Printer  II,  a  small  and  In- 
expensive ($219)  hard-copy 
device  measuring  3-5/16"  x 
6-3/4'^  X  9-1/4"  (8,4  cm  x  17-2 
cm  X  23.5  cm).  I  quickly  ordered 
one  and  then  waited  close  to  a 
month  for  delivery. 

The  Quick  Printer  II  uses 
alumlnlzed  paper  2*3/9"  wide, 
similar  to  (but  narrower  than) 
the  paper  used  tn  the  larger 
Quick  Printer.  Some  people  say 
they  don't  like  the  black  letters 
(5  by  7  dot  matrix)  on  silver 
paper,  but  either  they  have  a  lot 
more  money  than  I  do  or  they 
enjoy  looking  at  the  CRT  scroll 
through  their  lovely  long  pro- 
grams. No  expansion  interface 
Is  required  and  the  unit  can  be 
ptugged  directly  into  theTRS^SO 
bus  on  the  back.  If  you  happen 
to  own  the  expansion  interface, 
you  also  can  plug  into  it  using 
an  optional  ribbon  cable.  A  third 
option  is  a  serial  (RS-232C)  In- 
put at  600  baud.  I  suspect  that 
this  last  option  would  enable 
owners  of  other  systems  to  use 
the  Quick  Printer  IL 

Printing  speed  Is  120 lines  pBt 
minute  at  64  characters  per  sec- 
ond. Pretty  fast  stuff,  this 
printer.  It  isn't  as  quiet  as  the 
CRT,  but  It  sure  beats  the  old 
Model  15.  (1  use  it  a  lot  at  nightj 
The  characters  available  are  a 
modified  subset  of  ASCII  96 
with  uppercase  and  fowercase. 
(See  Fig.  L)  Yep,  lowercase* 
Lowercase  is  supported  by  the 
TRS-SO  although,  unmodrfled.  It 
does  not  display  lowercase  on 
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ms.  IS  m  um?ii  of  text  m- 
m  Iff  m\im  jhith 

ftND  HERE  IT  IS 
IN  DOUBLE  MIBTH 

F/g.  2.  Sample  output  showing 
doubie^width  option. 

the  CRT— lust  on  the  printer. 
Now   for   the   bad   part— at 

least  some  of  you  might  think 
so— the  characters  per  line; 
only  32  (or  16,  software  select- 
able; see  Fig,  2),  Now,  admitted- 
ly,  that  doesn't  seem  tike  very 
many  characters,  but  for  my 
purposes  I  fmd  it  totally  ade- 
quate. Vm  not  into  word  pro- 
cessing and  I'm  sure  that  32 
characters  per  line  would  be 
grossly  short  for  that  use.  But 
for  listing  programs  and  data 
and  providing  hard  copy  of  pro- 
gram results  (such  as  statis- 
llcai  analyses),  32  characters 
per  line  is  great.  By  the  way, 
don't  worry  about  exceeding  32 
characters,  as  there  is  auto- 
matic wraparound  (up  to  263 
Characters).  That  is,  !f  the  out- 
put exceeds  32  characters,  the 
unit  automatically  carrtage-re* 
turns  and  line-feeds  and  prints 
out  the  rest  on  subsequent 
lines,  but  It  certainly  splits 
words  In  funny  placesl 

The  unit  Is  well  built,  using  an 
ABS  plastic  housing  which 
matches  the  TRS^SO.  Besides 
the  friction  paper  feed,  there  is 
only  one  moving  part  {the  seven* 
dot  print  head).  Expected  print- 
head  life  Is  30  million  char^ 
acters.  Now  that's  a  lot  of  out- 
put! Each  roll  of  aluminized 
paper  costs  about  two  bucks 
and  lasts  and  lasts  and  lasts. 
For  one  very  large  run,  1  bought 
four  extra  rolls  and  Tm  still  us* 
Ing  paper  that  came  with  the 
printer, 

if  you  carefully  look  at  Fig.  2^ 
you  will  see  an  example  of  var- 
iable vertical  spacing.  This  Is 
no!  a  planned  feature,  nor  Is  it 
desirable.  However,  it  happens 
very  rarely  and  only  after  you 


Las  Cfuce5/Nev  Nexico  USS 
W    5    S    X    L 

CONFIKHIflG  eSO  UITH  K  C  £  J  0  F 

Bate:  6  /  13  /  7$  Tjif :  I85S  Z 

Fnm  14*  3  m    node:  SSI 

m  Ml;  5?  mt  m  m  m 

vim  m  Lifiear  9  59  Haiis 
mt  Z  el.  Quad  uP  27' 
tiirffr  fiSBi  TTsi  t  PSEtia 
OP:  h%  PfttiNm 
Mr-  £62S  MUniim  Irm 

This  Ki  pri!rtfi(  bs  m-m  m^^ 

e^iPtifer  frci  iiU  in  ifriory 
Fig.  3.  PasiB^n  QSL 

have  aggressively  torn  off  the 
previous  printout.  The  paper  Is  a 
bit  sensitive  to  oil  and  dirt,  but 
once  printed  on  seems  to  be 
very  resistant  to  handling. 
Sometimes  I  do  get  a  fingerprint 
smudge  or  two  on  it,  but  then  I 
just  wash  my  hands  and  run  it 
off  again.  The  printout  repro- 
duces very  well  and  readily 
lakes  pencil  or  ink. 

Now,  how  about  ham  radio 
use  (this  is  a  ham  publication. 
isn  t  it)?  Well,  so  far,  I  do  two 
things:  1  keep  my  log  in  memory 
(sometimes)  and  print  paste<>n 
mini  QSLs  to  attach  to  picture 
post  cards  of  New  Mexico  for 
those  special  contacts.  (See 
Fig,  3,)  I  also  modified  an  excel- 
lent program  for  both  the  log- 
ging and  QSL  functions  written 
by  Charles  Zappala  WA7VZR  for 
the  October,  1978,  Issue  of  73. 

All  in  alt,  Tm  quite  satisfied 
with  my  new  printer.  So  if  you 
need  hard  copy  and  operate  on 
a  slender  budget,  consider  the 
Quick  Printer  II,  I  donH  think 
you'd  be  going  wrong, 

Radio  Shack,  1300  On&  Tandy 
Center,  Fort  Worth  TX  76102: 
(B17)-390'3272. 

Tim  Pettlbone  W5SXL 
Las  Cruces  NM 

IC-551  50  MHZ  nXED  STATION 
TRANSCEIVER 

This  microcomputer-con* 


Scorn's  IC-551  transcBiver. 


trolled  50  54^MHz  (SSB-AM-CW) 
fixed  station  transceiver  uses  a 
built-in  microprocessor  for  fre- 
quency control  and  scanning. 
The  551  also  uses  the  new  styte 
digital  readout  In  green 
phosphorescent  digits  similar 
to  the  iC-RM2  controller  The  no- 
backlash,  no-deiay  dual  vfo, 
light  chopper  system  similar  to 
the  IC-701  and  lC-211  is  in- 
cluded as  a  standard  feature. 
The  handsome  styling  and 
small  size  of  the  unit  provide 
function  with  flair  to  please  the 
ey©  while  matching  the  other 
Icom  fixed  station  units. 

Three  memories  are  available 
for  programming  and  beacon 
watching.  Using  the  SSB 
squelch  and  scan  mode,  three 
beacon  frequencies  may  be 
scanned  and  the  551  set  to  stop 
on  the  first  one  heard,  thus 
alerting  the  user  to  the 
presence  of  conditions  pro- 
ducing DX  excitement.  When 
not  scanning,  the  three 
memories  and  two  vfo  provide 
five  different  frequencies  for 
use  by  the  551, 

The  dual  vfo  system  provided 
by  the  microprocessor  allows 
split**  requency  opera  lion  for 
contest  and  DX  work  as  well  as 
completely  variable  offset 
operation  for  slx-meter  FM  (op- 
tional unit  EX  106  required  for 
FM  operation).  The  551  uses  the 
now-famous  tOO-Hz-per-step 
digitai  tuning  system.  Many 
thousands  of  satisfied  users  on 
SSB'CW  and  FM  have  proven 
the  sultabnity  of  this  system. 
For  faster  QSY,  a  touch  of  the 
button  next  to  the  main  tuning 
results  In  1  kHz  steps,  (in  FM, 
tuning  rates  are  10  kHz  per  step 
normal,  and  1  kHz  per  step  with 
tuning  speed  button  depressed.) 

The  551  is  an  all-mode  six- 
meter  unit  in  a  compact  easy-to- 
use  instrument.  The  large  tun- 
ing knob  (50  mm)  provides  the 
comfort  and  feel  of  a  big  unit 
while  the  small  size  provides 
the  room  you  need  at  the  con- 
so!e. 

Icom,  Suite  307,  3331  Tower- 
wood  Drive,  DaJlaB  TX  75234; 
(2U}S2Q'27m, 

FCC  GENERAL  CLASS  AMA- 
TEUR RADIO  LICENSE  SELF* 
INSTRUCTION  PROGRAM 
HOW  AVAILABLE  FROM 
HEATH 

A  self-instruction  program  for 
passing  the  FCC  Technician 
and  General  class  amateur 
radio  license  exams  has  treen 
introduced  by  Heath  Company, 
world's  largest  manufacturer  of 
electronics  kits. 

The  program,  divided  into  15 
units,  covers  the  materials  that 
FCC  exams  are  based  on.  Unit 
exams  check  the  student's  pro- 
gress  while  giving  practice  at 
exam-taking.  Also  included  are 
cassette  practice  tapes  said  to 
prepare  the  individual  to  send 
and  receive  Morse  code  up  to  15 


InsuucUon  program  now  avaitable  fiom  Heath, 


words  per  mtnute«  two  words 
per  minute  above  the  FCC  Gen- 
eral class  requrfennenl. 

The  program  also  Includes  a 
code-practice  workbook,  a 
world  map  of  call  areas,  a  book* 
let  on  solving  radio  and  TV  Inter- 
ference problems,  a  logbooN,  a 
copy  of  FCC  amateur  radio 
rules  and  regulations,  FCC 
Form  610  required  to  apply  for 
the  exam,  and  a  schedule  of 
exam  dates  and  locations. 

The  program  carries  a  money- 
back  guarantee  should  the  pur- 
chaser fail  the  Technician  or 
General  class  FCC  exam.  The 
program  Is  described  In  the 
latest  free  Heathktt  catalog.  For 
3  copy,  wrUe  H&ath  Company, 
Dept  350  890,  Benton  Harbor 
Mi  49022;  (616^982-3417.  Reader 
service  number  HS, 

3%*0iQIT  PORTABLE  0,1% 

DMM  OFFERS  LCD  READOUT 

AND  RF  INTERFERENCE 

SMIELDINQ 

A  unique  new  portable  DMM 
has  just  been  announced  by  the 
B&K- Precision  product  group  of 
Dynascan  Corporation.  The 
Model  2S15  is  a  compact  instru- 
ment that  Is  protected  and 
shielded  against  rf  Interference 
so  that  it  retains  its  accuracy  in 
rf  fields.  As  a  result,  the  2815 
can  be  used  near  two-way 
radios  or  broadcast  transmit* 
ters  up  to  450  MHz.  This  new 
design  features  high  resolution^ 
excellent  overload  protection, 
and  OJ  %  dc  accuracy. 


The  resolution  of  the  2815 
permits  its  use  in  exacting  R 
and  D  applications.  For  exam- 
pte,  the  1CK)hm  range  offers 
0.01*Ohm  resolution  for  accur* 
ate  resistance  measurement  of 
switch  and  point  contacts, 
motor  and  coll  winding,  wire 
lengths,  or  any  low-resistance 
circuit.  Current  resolution  Is  100 
nA  and  the  100-mV  scale  per- 
mits voltage  resolution  to  100 
uV. 

A  major  feature  of  the  2815  is 
Its  protection  against  acciden- 
tal overloads  on  all  ranges.  In 
the  Ohms  range,  where  this  pro- 
tectlon  is  needed  most,  the  281 5 
excels.  Its  design  will  resist 
damage  from  momentary  over- 
loads up  to  1000  volts  dc  or  ac 
peak.  Continuous  Ohms  protec- 
tion is  -{■  1000  V  dc  and  -  450  V 
dc  or  350  V  ac.  The  10-Ohm 
range  will  rrK)mentarily  sink  cur- 
rents of  3  Amps  without 
damage.  Currer^t  ranges  are 
double-protected  by  both 
diodes  and  a  fuse. 

The  large  LCD  readout  of  the 
2875  is  designed  to  be  used  in 
bright  sunlight,  making  the  unit 
ideal  for  field-service  applica- 
tions. An  inexpensive  9-volt 
alKalin©  battery  powers  the 
2815.  Low^battery  warning  in- 
dication is  automatic.  Auto-zero 
and  auto-polarity  are  also 
featured. 

According  to  Gus  Rose, 
Director  of  Engineering,  "the 
B&K"PrecJsion  2815  employs 
new   LSI   technology   for  ac- 
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The  B&K  PfeciSion  Model  2815. 


curacy  and  reliability.  Our  LSI 
integrated  circuit  is  highiy  im- 
mune to  stray  rf  fields,  but  for 
stilt  more  protection,  we  provide 
Internal  case  shielding.  We 
strongly  believe  that  for  depen- 
dability, a  DMM  should  be  able 
to  perform  accurately  in  rf 
fields." 
The  new  8&K<Precislon  2815 

portable  DMM  is  now  available 
at  local  distributors.  It  includes 
test  leads,  built-in  tilt  stand,  de- 
tailed operating  manual,  and 
spare  fuses.  A  wide  range  of  op- 
tional accessories  is  available. 
For  additional  information,  con- 
tact your  local  distributor  or 
S&KPrec/s/oa  Dynascan  Cor* 
pomUon,  6460  West  Cortland 
Street,  Chicago  it  60635: 
(312y889-9087.  Reader  service 
number  B45. 

OPTOELECTRONICS  K-7000 
FREQUENCY  COUNTER  KIT 

It  doesn*t  seem  too  many 
years  ago  that  hams  were  clam- 
oring for  surplus  BC-221S  and 
LM  frequency  meters  for  fre- 
quency calibration  in  their 
shacks.  To  be  sure,  these 
venerable  vfos  did  provide  good 
stability  and  fair  readout  ac- 
curacy for  the  user— by  con- 
sulting look-up  charts.  But  the 
scene  has  changed  dramatical- 
ly.  Digital  technology  has 
opened     up     no-nonsense 


measurement  techniques. 
Visual  displays  feature  bright 
readouts  of  frequencies 
directly— no  interpolation  re- 
quired. 

The  term  "frequency  count- 
er" refers  to  the  fact  that  the 
actual  periodic  pulses  of  the 
source  being  measured  are 
summed  for  a  period  of  time 
(called  the  gate  time),  and  the 
total  number  of  pulses  per  time 
unit  is  displayed.  Assuming  the 
reference  frequency  of  the  lime- 
base  or  "clock"  is  accurate,  the 
frequency  counter  can't  miss. 
It's  about  as  absolute  a  measur 
ing  device  as  you  can  find. 

The  new  K-7000  550-MHz  fre- 
quency counter  from  Optoelec* 
tronics  is  an  excellent  example 
of  this  new  technology.  Fea!uf* 
Irtg  seven  bright,  large  (.4")  LED 
characters,  actual  frequency 
performance  wili  typically  reach 
600-700  MHz  I  At  this  writing,  the 
K-7000  is  advertised  as  the 
cheapest  SSO^MHz  counter  kit 
ever  available— less  than  fif^ 
teen  cents  per  megahertzl 

This  neat  little  package  costs 
less  than  $80  in  kit  form.  The 
K-7000  is  compactly  contained 
in  a  rugged  metal  cabinetp  not  in 
a  flimsy  plastic  sheil  as  are 
many  competitive  units.  It 
measures  down  lo  10  Hz,  mak- 
ing  audio  applications  a 
natural.  With  a  top  end  in  ex- 


201 


cess  of  550  MHz,  measure* 
meots  of  rf  through  UHF  are  a 
snap. 

Input  impedance  is  1 
megohm,  shunted  by  20  pF  (up 
to  55  MHz) or 50 Ohms  (up  to  550 
MHz).  Gating  times  are  switch- 
selectable  between  .1  and  1  sec- 
ond. An  automatic  decimal 
pomt  is  includeci.  Resolution  of 
the  display  is  10  Hz  at  55  MHz  or 
100  Hz  at  550  MHz.  Sensitivity  is 
better  than  10  millivolts  up  to  55 
MHz,  increasing  to  50  millivolts 
(nominal)  at  UHF.  It  is  typically 
20  mV  at  2  meters. 

A  temperature-compensated 
quartz  crystal  timebase  (TGXO) 
features  first -order  linear  com- 
pensation, providing  stability  of 
better  than  ±1  part  per  miilion 
at  room  temperature.  Aging  of 
the  oscillator  is  less  than  2  ppm 
per  year,  making  calibration  un- 
necessary  for  long  periods  of 
lime. 

While  many  pieces  of  test 
equipment  require  sophis- 
ticated power  supplies,  the  little 
K-7000  will  accept  anything  bet- 
ween 7,5  and  15  volts  ac  or  dc 
that  can  supply  250  miliiamps! 
Internal  rectification  and 
regulation  will  take  care  of  the 
rest.  An  optional  ac  power  sup* 


ply  is  available  (#AC^70  for 
$4.95),  as  is  a  nicad  battery 
pack/charger  circuit  (#Ni-CAD- 
70K  for  $15.00).  A  telescoping 
whip  antenna  with  a  rtght-angie 
BNC  connector  is  available  for 
$9.95.  A  wide  variety  of  addi- 
tional accessories  is  available 
to  extend  the  flexibilities  of  this 
versatile  counter  even  further. 
The  K*7000  measures  only 
1-3/4"  H  X  4-1/4"  W  X  5-1/4"  D 
and  weighs  less  than  a  pound. 

Kit  assembly  Involves  40 
short  steps,  including  checkout 
procedures.  Directions  are  con- 
cise and  clear. 

The  manual  which  accom^ 
panles  the  K-7000  is  wel (-written 
and  liberally  illustrated.  It  con- 
tains an  excellent  theory  sec^ 
tion  to  acquaint  the  newcomer 
with  operational  theory  as  well 
as  practical  applications  of  the 
Instrument- 

An  endless  variety  of  applica- 
tions for  the  frequency  counter 
appears  around  the  ham  shack. 
Sitting  adjacent  to  the  rig,  whip 
extended,  the  counter  will  dis- 
play your  actual  transmitted 
carrier  frequency  (assuming 
some  stray  rf  leakage  during 
transmit).  Whether  or  not  you 
have  digital  readout  already  or 


Ham  Help 


How  long  can  amateur  radio 
survive  in  Arizona  or  anywhere 
else  if  a  "closed-shop"  at- 
mosphere prevails?  How  can  a 
newcomer  enter  this  select 
group  unless  a  friendly  hand  is 
extended?  Where  are  the  new 
hams  going  to  come  from  if 
there  is  no  Novice  program 
functioning? 

Since  moving  to  Tucson  5 
months  ago,  I  have  been  unabie 
to  make  contact  with  any  radio 
club,  and  1  have  seen  no  evi- 
dence of  any  effort  to  teach  or 
introduce  would-be  hams  to  our 
hobby.  This  comes  as  a  real 
shock  to  me,  and  I  can  only 
hope  that  my  initial  impressions 
are  wrong. 

As  a  federal  employee,  I  have 
spent  20  of  my  32  years  over- 
seas, where  the  spirit  of  help- 
fulness and  friendship  was 
dominant  among  my  fellow 
MARS  members  and  the  Cana- 
dian and  British  hams  whom  I 
came  to  know.  We  worked  to- 
gether in  maintaining  and  re- 
pairing our  rigs,  held  antenna- 
raising  parties,  operated  vari- 
ous emergency  nets,  and  stud- 
ied and  later  taught  code  and 
theory  classes  that  were  free 
and  open  to  all  interested  par- 
ties. I  am  proud  of  the  friends  1 
have  known,  and  I  count  these 
years  as  the  most  enjoyable 
years  of  my  life. 

If  my  admittedly  bleak  im- 
pressions of  Arizona  are  cor- 


rect, and  if  they  are  generally 
applicable  to  the  rest  of  our 
country,  then  amateur  radio  is 
unquestionably  doomed!  If  the 
amateur  spirit  dies,  then  the 
question  of  survival  in  the  face 
of  possible  losses  in  spectrum 
becomea  academic.  Hopefully, 
this  situation  Is  reversible. 

I  am  now  retired,  but  I  am  noti, 
dead  yet,  I  am  available  to  teach 
code  or  theory  or  to  help  in  any 
way  that  I  can  to  ensure  that 
amateur  radio  is  alive  and  well 
in  the  state  of  Arizona. 

Thomas  J.  GlMam  W4NHX/7 

4426  E.  22  St.,  Lot  93 

Tucson  AZaS711 

)  have  picked  up  a  transmitter/ 
receiver  system  and  don't  have 
any  manuals  for  it- 1  have  asked 
many  people,  but  nobody  has 
ever  seen  it  before  1  The  system 
consists  of  four  units,  and  the 
only  numbers  on  them  are  RR-6, 
RP-6,  RT-6,  and  RA-6, 

The  receiver,  RR-6,  covers 
two  bands:  3-6.5  and  6.5*15  MHz, 
It  is  a  superhet  with  an  rf  amp.  \i 
is  ail  tubes,  has  a  bfo^  crystal 
calibrate,  and  can  use  crystal 
control.  Size  is  6V2"  x  6''  x  2Vz'\ 

The  transmitter,  RT-6,  covers 
two  bands:  3-7  and  7-16.5  MHz. 
It  is  crystal  controlled  only  with 
output  for  a  longwire  antenna. 
Tubes  are  a  2E26  final  and  a 
6AG5  osc,"driver.  It  is  CW  only, 
with  built-in  key.  Size  1S6V2"  x5" 
x2'\ 


think  you  know  your  band 
edges,  the  counter  provides 
backup  protection  against  pink 
tickets! 

Loosely  coupled  to  the 
oscillator  of  a  receiver,  the  unit 
will  display  your  receive  fre- 
quency  (plus  or  minus  the  inter- 
mediate frequency  used  in  con- 
version}- A  simple  outboard  mix- 
er circuit  will  enable  the  user  to 
read  received  frequencies 
directly  without  having  to  con- 
sider i'f  offset. 

Hooked  to  the  output  of  an  rf 
signal  generator^  even  the  most 
inexpensive  generator  suddenly 
becomes  an  accurate  piece  of 
test  equipment. 

Various  mixer  products  \n  re- 
ceivers  and  transmitters  can  be 
checked  for  proper  alignment, 
as  well.  And,  by  probing  various 
points  throughout  the  circuitry, 
the  counter  can  be  used  to  de- 
termine which  stages  are  oper- 
ational. For  example,  if  a 
receiver  appears  to  be  dead 
from  a  received  signal  stand- 
point,  the  oscillator  and  mixer 
stages  can  be  sampled  for  fre^ 
quency  output. 

And  finally  (and  certainly 
more  esoteric),  for  XhB 
frustrated   spies   among  our 


readers  who  always  wanted  to 
know  the  output  frequency  of  a 
transmitter  at  a  government  of- 
fice: Watch  the  display  for  a  few 
minutes  in  the  vicinity  of  the 
antenna  in  question.  The  closer 
the  better.  With  reasonably 
short  distance  between  the  lit- 
tle unit  and  the  transmitting 
antenna,  a  sudden  stable  read- 
out is  a  direct  giveaway  of  the 
transmitted  signal  frequencyl 

For  more  serious  applica- 
tions of  this  nature,  Optoelec- 
tronics also  offers  a  model 
AP-8015  broadband  amplifier 
capable  of  providmg  a  nominal 
25  dB  gain  from  10^1000  MHz  or 
more.  Used  in  conjunction  with 
the  K-7000,  discrete  transmitted 
frequencies  may  be  measured 
from  considerable  distances* 

We  would  rate  the  K-7000  an 
outstanding  value  for  hams  as 
well  as  service  technicians. 

The  K-700Q  frequency 
counter  kit  is  $79,95  from 
Optoelectronics,  5821  N.E.  14th 
Avenue,  Fort  Lauderdale  FL 
33334.  Reader  service  number 
03. 

Robert  B.  Grove 
Brasstown  NC 


The  power  supply,  RP-6,  pro- 
vides all  voltage  required  for 
both  receiver  and  transmitter 
with  any  one  of  the  following  in- 
puts: 70-270  V  ac,  40-400  Hz,  a 
GH  58  hand  generator  (I  don't 
have  this),  or  a  6  volt  storage 
battery.  The  RP-6  will  also 
charge  a  6-volt  storage  battery 
with  an  ac  input.  Si2e  is  4"  x  8"  x 
2".  The  RA-6  unit  is  a  function 
box.  Size  is  4"  X  8"  X  2". 

I  would  appreciate  any  help  in 
identifying  this  gear, 

John  Oppenheimer  WD5GNY 

165  Woodruff  St. 
San  Angelo  TX  76903 

I  have  been  unable  to  locate  a 
source  for  manuals  for  the 
following  pieces  of  test  equip- 
ment from  the  original  manufac- 
turers and  hope  someone  out 
there  can  help.  I  wilt  pay  for  a 
photo  copy,  or  ril  copy  and 
return.  Write  first  to  prevent 
duplication. 

Technology   Instruments  Co., 
Inc.,  model  311 -A  rf  Z  bridge; 
EIco  signal   generator,   model 
S24,  and  ac  VTVM  and  Audio 
Load,  model  260; 
f^idland  CB  xcvr  tester; 
Beil  &  Howell  Schools  electro- 
lab  design  console- 
Any  help  would  be  appreciat- 
ed. 

Robert  Monaghan  W5VC 

PO  Box  21g2,  SMU 

Dallas  TX  7527S 

I  am  in  great  need  of  a  service 
manual,  user's  manual,  sche- 
matiCt  or  any  other  information 
for  the  Hammarlund  HQ'129X 
receiver.   Hammarlund   is,   un- 


fortunately, out  of  business  and 
this  manual  seems  to  be  very 
hard  to  find-  I  will  pay  postage 
and  dupJlcate  promptly,  or  reim- 
burse  your  copying  cost. 
Thanks. 

Fred  Goldberg  WA2B J2 

29  Clean/iew  Road 

East  Brunswick  NJ  08816 

I  would  tike  to  obtain  a  ham- 
band  receiver  (not  necessarily 
wori<ing)  for  up  to  $25.  Type  and 
vintage  are  immaterial.  1  will  pay 
by  bank  draft  before  shipping. 
Daniel  BellZUAKV 
Box  5676 
Auckland  NZ 

We  would  like  to  swap  QSL 
cards  with  anyone.  We  would 
also  like  to  make  contact  and 
exchange  information  on  radio 
communications. 

George  Shekel y  AK4458 

PO  Box  346 

Auckland  NZ 

I  need  a  schematic  and  op- 
erating instructions  for  a  Data 
Engineering  Co.  Memory  Matic 
500 B  keyer.  !  will  gladly  pay 
copying  costs  and  postage. 

M.  H.  Hansen 

Route  1 

WJndom  TX  75492 

rm  interested  in  locating 
amateurs  who  have  operated 
from  US  possessions  In  the 
Pacific,  including  the  Marshall 
and  Caroline  Islands. 

Gary  Mitchell  WA1GX1 

PO  Box  1003 

Fairfield  CT  06430 
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FAST  SCAN  ATV 


WHY  GET  ON  FAST  SCAN  ATV? 
Vou  car^  send  broadcast  quotiiy  vtdoo  of  home  movies,  video 
tape^.  computir  Qames^  etc,  At  a  cofi  thai  is  ltt$»  th«n  lioscan. 
Realty  improves  public  f«fvice  c^mmunlcaiiofts  tor  paraded, 
RACES,  CAP  learchei,  wwther  vwich,  etc. 
DX  tf  about  the  lame  aa  2  m^ter  timpl^x  -  !5  to  100  miles, 

ALL  IN  ONE  BOX 

TC4  Trtmmiitei/Conv 

Flug  in  camera,  ant,  mic  mnd  yoy  an 

on  ttie  air S^S  ppd 


Call  or  Write  for  Delivery  or  Quote 

KENWOOD  TS180S 


H  rTACHI  HV-62  TV  CAMERA 

High     peH  ormiinCfl     d0«d     circuit 
cam  em  jmt  right  for  atv.  with  l«ni 


PUT  YOUR  OWN  SYSTEM  TOGETHER 


■  Lka[^lft« 


TVC-10    CONVERTER    tunes    420 
mhz  down  10  cti  2  or  3  .  .549  SO  ppd 

TXAS  EXCITER $S9  ppd 

FAS  10  WATT  LIl^EAR  .  .    S79  ppd 

FMA5  Audio  Subcarrier  .  $24.50  pfid 

SEND  FOR  OUR  CATALOG,  WE  HAVE  IT  ALL 

Modules  f  Of  the  buiMef,  complett  units  for  the  operator; antennae. 
color  cameras.  refMitftfi,  praiinpf,  Jinesrs,  vjd»Q  Ider  and  clockp 
and  ff*of«.  19  y«rt  In  ATV. 

OHi  213-447  4565  &^  pm  *^*'*^ 


P.C.  ELECTRONICS 

Maryann  2522  PAX50N  Tom 

WB6YSS       ARCADIA.  CA  9T006        W60RG 


KIM 


LEAVE  A  MESSAGE  &  WFLL  CALL  YOU  BACK! 

MADISON 

ELECTRONICS  SUPPLY,  INC 

1$0S  Mc KINNEY  •  HOUSTON,  TEXAS  77002 

7T3/e$&-026a        i^m;^ 

MASTERCHARGE  •  VISA 


Au  prices  lob  Houston,  eitcep!  wrtere  indicated  f*T(ce5  sutjjec!  10  chartoe 
w^hout  ftotice.  all  itetr^s  Quaranieftd  Some  items  subjeci  prtot  sale  Sencj 
ifltt^rhead  for  Dealer  puce  h$t  Temas  residents  a  da  6%  tan  pieaie 
add  postage  estimare.  1100  minimum  W5(SJ,  WSMBQ  K5AAD  N5JJ 
AG5K.  W5VVM.  W05E0E,  K5ZD.  WA5IGU.  WEBAVF.  K5flC  K5BGB 
WB5USV 


gnal 


i^yg 


THE 

UNRDILLfl 

WZAU'Baluis 


DfHHHOEQ  fty 
FHOFESSiOflflLS 
WOfiia   WIDE 


•  Tkt  Orjirtal  lr£htii<i|  Nrrtil 

•  IS|frSlret|tl 
•StililessMirrivite 
*St«ltl  ISSESTINCE? 
*£UA|INTEE|)         CiLUIUGKG 


2.0OOtt 
PEP 


FULL-POWER, QUaUTY 
HflM  nNTENNd  PRRTS 


AT  YOUR^DEBLER 

«  lALUNS    rRAPS   JNSULJITOITS 

•  qmH  PAirrS  AHTENMI  IITS 

•  BOOi/ilST  MQUNTS   WIR! 

•  Zt%li   CONMECTOIT& 


ISON.WiliOT 


irittTf  rOR  FULL  CITlLfle 
TVI*;^;;"'    !lNA&IUfl/«£feiMmrBi  [Ot^t.   73 

;1     jTCo*»***r»  i*ic 

tit)  KimM  iTiif  n  ^tAt  iHU^ufr  4*4  w  »atm  tsii^f 


AT-200    Antenna  Matcher 

Use  your  car's  AM/FM  antenna  for 
your  2-metef  mobile  rig -Eliminate 
Hie  iwo-antenna  tip-off  lo  thieves, 
wttiout  the  nuisance  of  hideaways. 

Save  the  cost  of  a  2-fneter  nnobile 

antenna 

At-200  tunes  from  the  front  panel 
for  maximum  output,  minrmom 
VSWR  (1 ,2:1  m  less  for  most  car 
antennas). 

«t  your  B&W  d««l*f .    ^^  ^^^ 


B*W 


Made  in  the  U.S  A  by 

Barker  &  WHIiamson,  Inc. 

1 0  Canal  Street  Bristol.  PA  1 9007 


DEfllERS  WANTED- OVER  300  WORLD-WIDE 


m/ 


PERSONALIZED  LICENSE  PLATE  FRAMES 

YOUR  NAME.  QTH,  73  ETC.  IN  RAISED,  WHITE 

LETTERS  ON  A  BLACK  BACKGROUND. 

*  DURABLE.  DIE  CAST  METAL  FRAME 
'    TRIPLE  CHROME  PLATED 

•  LETTERS  CHEMICALLY  FUSEB 

•  FITS  ALL  ALTTOMOBILES 
■   ACCOMMODATES  ALL  LICENSE  PLATES 

*  EXCITING  NEW  GIFT  rrFM* 


V 


WHEN  CmiJtRlMG  SPF.CtFV  113^ 
tINE  COPV  Tt2  LrrTERS  MAX 
IKCLUlJlNr,  ^I^ALlMCfl  "AWAT£UR 
RAOIO^  APPEARS  AS  BOTTCH^ 
UNE  ON  ALL  FRAMES  tM.£SS 
OTHfHWlSH  SPEaRED  fl2 
LETfEftS    MAX  \ 


8 
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KAFftAME 
POSTPAID 


AJT  ENTERPRISES 

4442  VtNTON  AVEl^UE  CULVER  CITY.  CA,  90230  (213)  &36  2223 

sAnsFAcnos-  nr  MRASTirED  or  monfy  refunded 

CHECKS  AND  MONEY  ORQEflS  ACCEFTfD.  CALIF  RESIDENTS  ADD  6%  SAVES  TAX 


r 


Faces,  Places 


**SS!E«^^ 


Jonefte  Lewis  KBiRSof  Franktin,  Georgia,  was  the  first  female  ever 
to  graduate  from  the  electronics  study  program  at  Troup  County 
Area  Vocationaf  Technical  School  in  LaGrange,  Georgia.  She  wa$ 
at  the  top  of  her  c/ass  acad&micafly  throughout  the  program  and  ac- 
complished some  remarkable  things.  She  acquired  her  Radar  En* 
dorsed  First  Class  Radio  Teiephone  Ucense  and  her  Advanced 
amateur  ficense  within  a  period  of  two  weeks.  Each  was  acquired 
on  the  first  attempt  and  in  one  sftfing. 


On  June  7, 1979,  Captain  Thomas  C.  Watson,  Jr,  Commanding  Of- 
ficer of  the  aircraft  carrier  USS  Independence  (CV-62},  pres&nted 
awards  to  Norfoik  area  ham  operators  in  recognition  of  their  han- 
dling of  phone  patch  traffic  between  the  \r\5y's  orew  and  their 
relatives  and/or  friends  while  the  ship  had  been  at  sea.  Ham 
operators  aboard  the  Independence  were  also  cited  for  their  efforts. 
The  awardees  have  been  handling  lndy*s  phone  patches  since  she 
left  the  Portsmouth  Naval  Shipyard  last  September  and  witi  aiso 
handle  the  phone  traffic  while  the  ship  is  underway  during  its  up^ 
coming  deployment.  Pictured  left  to  right:  Marty  Roberg  N4BKLf 
Wayne  Walker  WD4ti4NP.  Kevin  Newberry  WB2NGL,  Gib  Patterson 
WB6ViE,  Jeff  Parker  WA 1 WXL,  George  'Ike''  Ikonen  WB4NEE,  Sift 
Keller  WA4FCK  Bill  Ames  WB4CUY,  Ralph  Chamberlain  N4AXtvf, 
Jerry  Oxenburg  WA4RQU,  Bob  Edward  WB4ZSB,  and  Wes 
Woessnen  WB4ZSQ.  (Official  U.S.  Navy  photograph  by  Phan  Webb) 


Contrary  to  what  our  October.  1978,  article  stated,  Dick  Torrey 
WB1EEM  (age  13)  of  Rockland,  Massachusetts,  was  KMICC's 
youngest  operator 

FIELD  DAY,  1979,  FOR  THE  SOUTH  EAST  AMATEUR  RADIO  CLUB 

(K8EMY)  OF  CLEVELAND,  OHIO 

Photos  by  Al  Wlllinger  WBSPMB 


The  Novice/Tech  station  of  KBEhAY.  This  station  was  run  totally  on 
do  using  an  auto  battery  charged  by  a  small  gas  generator.  At  left  is 
Ron  Headley  WDBQAZ  and  at  right  is  Ron  Wexler  KA8CBQ,  Also 
pictured  is  a  minicomputer  lent  to  the  club  by  'Vomputerland," 
This  Apple  was  used  to  log  contacts  and  keep  track  of  points.  The 
antenna  for  the  station  was  a  mobile  one  located  on  WDSQAZ'a 
Honda. 


KBEhJtY^s  phone  station.  Left  to  right:  Kevin  Ritchey  WBSYXU,  Dave 
Hubbert  WDBKIS,  and  Jon  Taylor  WB8TTP.  This  station  ran  off  a 
gas-powered  generator  donated  by  Ohio  Bell  Telephone.  The  anten- 
na for  this  station  was  a  TA-33  Jr.  on  a  monopoly  mounted  along- 
side  the  pavilion  at  the  city  park  in  Shaker  Heights  that  was  the 
club  location. 
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Goolam  Karim  ZS6VQ  was  the  first  Indian  ham  in  South  Africa  to 
obtain  an  operating  ficense.  He  is  a  doctor  practicing  m  Bethat,  an 
Eastern  TransvaaJ  town.  To  encourage  improvement  of  their  Morse 
code  speed,  new  South  Afncan  hams  far  the  first  t2  months  are 
restrictmi  toCW  on  the  HF  bands. 

SOLAR-POWERED  AMATEUR  RADIO  STATION 
AT  THE  CALGARY  STAMPEDE 

Photoa  by  T.  Moontloy  VE6MX 


The  Catgary  Amateur  Radio  Association  station  VB6UN  with  some 
of  its  voiunteers  manning  the  t}Qoth.  Approieimately  75,000  people 
visited  the  booth  and  got  a  first-hand,  first-ctass  gitmpse  of  an 
operating  ham  station.  The  station  operated  13  hours  a  day  and 
white  in  operation  was  the  subject  of  two  weti-produced  tefevfston 
documentaries. 


The  power  supply  and  tribander  up  on  the  roof  of  the  e^chibition 
building  housing  the  station.  The  sotar  panels  shown  provided 
enough  power  to  keep  the  six  J05-Amp  batteries  stored  at  the  base 
of  the  panels  always  afose  to  futt  charge. 


Billy  Hassfer  KA700V  (age  7)  recentty  became  the  youngest  mem- 
ber of  the  Cheyenne,  Wyoming^  ham  family  which  also  tncfudes 
Dad,  Jim  WB7TRQ,  Waf  KA7CPD  (age  14),  and  Jean  KA7CW0  (age 
12).  The  Hasslers  give  much  credit  to  instructor  Bob  t^adden 
WA7YHK. 


Promoting  amateur  radio  on  a  30-minute  teievision  program  on 
KRIS-TV  In  Corpus  Christi,  Texas,  were  (from  left)  David  Horton 
K5GT,  Bob  Douglas  W5GBL  andJoeCowen  WA5TUf^.  with  show 
host  Judy  Wenger  of  the  Texas  Coastal  Bend  Councit  of  Govern* 
ments.  The  program,  "State  of  the  Region, "  was  aired  at  noon  Juty 
14  and  again  July  IB  and  traced  the  history  of  amateur  radio,  gave 
insight  info  the  public  service  benefits  of  the  hobby,  and  stressed 
the  versatiiity  of  the  hobby  and  its  technrcai  contrtbutions  to  com- 
municattve  art.  A  radio  version  of  the  program  with  Cowen  and 
Wenger  was  broadcast  over  10  commerciat  AM  and  FM  South 
Texas  radio  stations^  Horton  is  a  board  member  of  the  Texas  VHF- 
FM  Society,  Douglas  is  widely  known  tn  amateur  radio  circles  due 
to  his  affiliation  with  Douglas  Electronics,  a  Corpus  Chrisli  ham 
store  and  whotesate  eieMronics  parts  network,  and  Cowen, 
secretary  of  the  Beevilte,  Texas,  Amateur  Radio  Club,  is  public  in- 
formation director  of  a  college  in  the  Texas  Coastal  Bend.  (Photo  by 
WSPIL) 


Pictured  in  front  of  the  Chicago  Area  Radiotefetype  Repeater  Sys* 
tern  are  (left  to  right)  Ben  Delaney  WB9RTX,  Neil  Petlock  KOWRL^ 
and  Howie  Olson  WA9KEK.  The  CARRS  repeater  went  into  service 
on  July  9,  1979,  and  is  the  first  teletype-only  repeater  in  the 
Chicagoland  area.  This  repeater  is  located  in  the  new  two-meter 
subtandat  144.71  in/1 45.31  out 
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M800 

Deluxe  RTTY 
fbrttieTOS-80 

Adds  these  additionaf 
RTTY  features  to  the  M80- 

■  Spitt  icrccndiiplay.  Full  ASR. 

■  Stve  all  itxi  ijn  ca&$efte. 

■  instint  RepAty  -  RCV  and  XMT  text 

■  knsUnt  break  operation  ^  preserves  butters. 

■  WRU  '  save  m  cassttte  -  aiitomaticiHv. 

■  Eifcttie  exiemal  (Kngrimi   fmetaclive 

■  Ooe-Hme  caHtign  msertioii. 

■  Autg  line  nimr^n.  margin  IjMs,  Cft  /  LF, 
CR  suppress,  XMTR  control 

■  4  smill  messages  (255  char,  ea.^  plus 
big  message  (up  to  mai.  RAM|. 

■  A{$tlilK}nal  iY,  FDX,  CQ  messagt s. 

■  lfT4  lltflput  speed  contrtN. 

■  Baudot  (4s{>«eiist  pius  ASCI  ( 110  bautJt- 
Requnes  th^ 

M80  Ham 


$99 


MOO  Ham  Interface 

SendReceive 
RTTY  fit  CW 

m  Auto  lend,  &  receiifi;  RTTY  &  CW 

■  Com^eie  ftAnSwart  A  sotlwin. 

■  Connects  to  TRS  Ha  User  Pon  4  Kef ' 

■  1D  tntssagf  memonei    Z5S  ctiai.  ea. 

■  KtylKiiriJ  buffer  -  allows  typing  ahead. 

■  Uses  bullt'irt  PLL  or  external  TU> 

■  Ifidydcs  hanjwatt,  cussene  &  manuaL 
fl  Morse  Xmnm  raiidam  5  tetter  wards. 

■  Hequvts  level  1  Basic  &  i&K  RAM. 

HEWFEA  TURESit 

■MORSE  tutbilaltD  letsoni-corrects  mtstakes^ 
Simplesl.  fastest  way  lo  learn  ttie  code! 

■  Auto  numbering  contest  keyer, 

■  Interactive  GripHrcs-Custom  P!X. 

■  Aulo  uinsffiiner  conir^f*  PTT , 

Assembled 
fk  Tested 

PET,  APPLE*  SORCERER  versions  avallablo, 


S149 


Interface.         Write  Of  Cat!  for  Complete  Catatog, 

>l14CROniONICS,  inc.. 


*^ii<e 


P.O.  Box  Sia  \S]  K0y©5.  CA  95328 

(2091 634-8888  /  667-2888 
W0  sf6  tupotioncing  t^hfihonv  iiifficiittms,  ^l«as«  l(t«p  Uying, 


California  residenis 
add  &%  tax 


^ 


TOP  CASH  PAID         G 
FOR  THESE  ITEMS 

ALSO  WANT  ANY  OTHER 
COLLINS  AVOINIC  EQUIP- 
MENT. MODULES,  OR  PARTS, 
ALSO  NAVY  AND  GROUND 
EQUIPMENT. 

IF  IT'S  MILITARY,  WE  ARE 
INTERESTED. 

FIND  OUT  WHAT  YOUR  EQUIPMENT 
IS  WORTH. 

Absolutely  no  obligation,  cati  collect 
NOW  for  information  and  prices. 
WHO  KNOWS?  YOU  MIGHT  BE  SIT- 
TING ON  A  'GOLD  MINE". 
CALL  COLLECT  TODAY   AND   FIND 
OUT. 


URGENTLY  NEEDED 

AN/SRC-21  or  AN/SRC-20 
or  parts  from  same. 


^* 


SPACE  ELECTRONIC  CO. 


V: 


DiV.  OF  MILITARY  ELECTRONIC  CORP, 

35  Ruta  Court,  S,  Hacttensack 

NJ.  07606,  (201)  440^787  ^\ 


A'dlST  or  ARC-94  or  ARC- 102. 
B^490T  or  CU-165S  or  CU'1669 

OURC  9A  oc  RT  581  and  PP'2702. 

D-ARC-51 


AMATEUR 
TELEVISION 


FAST  SCAN 


410-450  MH I 


AF^TRON  OFFERS  THE  ATV 
INTHUSIAST  THf  MOST 
COMPLETE  LINE  OF  EQUIPMENT 
AVAILABLE 

*Model  1570B  ATV  REPf  ATEft 
o  complere  untr-Transmitier, 
receiver-demoduJQror,  control, 
identifier,  pow«r  supply 

*TXRtSA  ATV  TRANSCEIVER  ^ 
a  complete  unit-  ^5w  transmitter 
with  subcarrter  sound,  dual 
frequency  xtol  converter^ch2or 
3outfPOwer  supply 

*TXt5A  ATV  TRANSMITTER 
o  complete  unH- I5w, subcarrler 
sound,  power  $upply 

XR  70 B  XTAL  CONVERTER 

dual  frequency,  tb 5  or  3  out , 
high  performance,  power  supply 

*K025B  IN-LINE  DETECTOR 
samp]i*s-detects  video  modulat* 
ion  at  jtmtr  output,  video  output 
drives  ony  stondord  tv  monitor 

^IDIOOA  VIDEO-AUDIO  DEMOD 
demodulotes  converter  output, 
video  drives  montior,  oudio 
drives  speoker,  power  supply 

nv  HANDBOOK  for  the  AMATEUR 

C«U  S12-336'4?75,  Of  wile  for 
our  detailed  catalog, 

APTRON  LABORATORIES       ^M 

PO  Boa  323,Bloommgton  JN 

47402 


•^■ 


iCo^   Vv*  •  CB  standard 

^^       ^*    •  An 


Scanners 

Amateuf  Sands 

*  General  Commur\ication 

Industry 
Marine  VHF 

Micro  processor  crystals 

Sefiri  W  fof  ourfatest  ota/og.  wrtte  or 

phone  for  more  aeiBm 


JPN 


I     I  -  M 


2400  Crystat  Drive 

Ft.  Myers,  FloncJn  33907 

all  prKif^es  t813^  936-2397 


206 


v^  B&set»f  Ssiytc^-^sm  pa^e  ^43 


Call  or  Write  for  Delivery  or  Quote 

■COM  IC701 
with  AaMIC 


LEAVE  A  MESSAGE  &  WE'LL  CALL  YOU  BACK! 


AN  prices  tob  Houston,  except  where  mdicated.  Prkces  subteci  to  change 
without  notice,  all  items  Quarant&ed  Some  Hems  subject  prjor  sate  Send 
letterhead  tor  Dealer  price  list         Te)tas  restdents  aod  6%  tax         please 
add  postage  estimate,  ti.OO  minimum    W5GJ,  W5M8B.   K5AAD    NSJJ 
AG5K.    W5VVM,    WD5EDE,    K5ZD.    WA5TGU,    WB5AYF     K5RC     K5BGB 
WB5USV. 


MASTERCHARGE  *  VISA 

MADISON 

ELECTRONICS  SUPPLY,  INC. 

150e  McKINNEY  •  HOUSTON,  TEXAS  77002 

713/6580268      ^ms 


V I tleo  ope r a t ior^  avai Ja ble  1 
I  rUer facesi  microcomputers ,  j 

We  carl  ins  is  1 1  your  Xitex 
SCT    !00  board  inslcj^,   too 

Continuously  adJustabTe 
shift  fmm  100  to  1000  Hi. 

Write  for  details.  Visa  and 
Master^  Charge  accepted* 


to  p  &  Q  R  M  m  th  s  e  i  ec  tab  I  e 
55  or  liH>:Hz;  f titers  and 
t*wiS  tO^e  tlmiterle^s  operati^on 

Decision  ievei  correction 
tmp roves  selective  fading 

Uses  either  170  volt+   60 
Ma,  or  RS- Z32  loops 


$  449.00 

FOS  Columbus,   Ohio 


Dealer  Inquiries  Welcome 


tM 


t^  127 
700  Taylor  Road 
Columbus,  Ohio  4  32  30 
C614)    86i*-2if6^ 


the  micfocofnputef-contfolled 
appointment  clock 


NEW 

First  Time  Offer 


—  NOT  A  KIT  — 

Regulor  Price  $79.95 
introductory  Offer  by 

Hal-Tronix 

only  S69.95 


FEATURES:- 


> 


•  Sleek  modern   styling  to  complement  any 
home  or  office  decor* 

•  Tells  the  time. 

•  Tells  the  date  and  year, 

•  Gp-timer  to  60  mttiutes,  59  seconds  with 
pause* 

•  Aiarm  to  ring  at  the  same  time  everyday. 

•  Daily  appointment  sets  appointments  for  the 
next  S3  hours.  59  minutes, 

•  Future  appointments  up  to  one  year, 

•  Dimmer  switch  for  display* 

•  Memory  will  hold  up  to  30  appointments. 

•  Lithium  power  cell  to  retain  memory  during 
power  outage, 

•  Appofntments  entered  out  of  chronological 
order  will  be  stored  in  chronological  order, 

•  Colon  flashes  once  each  second. 

•  A.M./P,M,  indicator, 

•  Plugs  Into  any  wall  outlet. 

•  Easy  to  read  vacuum  fluorescent  display. 

•  Extremely  accurate  quartz  crystal  clock. 

EFFICIENT.  REMARKABLE. 

TimeTrac  sold  and  dtstfibuted  by  HAL-TROri*X*   Oealefs  welcome. 

Send  45c  stomp  or  S.A,SX.  for  Informotion  and  flyer  on  other 
HAL-TftONIX  products.  To  order  by  phonei  t-ai 3*265- 1762* 


'HAV  HMOiD  C    NOWUkMp 

wa2XH 


Hal-Tronix 

P,0.  Box  1101 
Southgote,  Ml  48195 


i^H24 


INFORM  ATION* 


OKDIR5  OVIR  It  5.00  WILL  DF  SHIPPED  POSTPMD  EXCEf^T 
OH  mm  VHEftE  ADDmOKAl  CHARGES  AM  REQUESTED. 
OH  ORDERS  LESS  THAN  H5.00  PLEA5E  INCLUDE  ADDITIOti' 
AL  11.00  FOR  HANDLI^  AMD  MAIUNG  CHARGED. 


p^  80&<fer  S^rvfc^—si^pigi&'24$ 


50  144~  REPEATERS  "  220  450  Mhz 


BASIC  AUTO  PATCH 
*4cce55,  #OJsab/e  and  adjusiahie  Tlm&r. 
COMPLETELY  ASS£MeLED^S7$.0G. 

EJCTENS/OM  BOARD 


Aittiia{$ing,  3  digit  seqwf)iHtt  Toucff  Tone^^ 
4iii;Qdet  }/vHn  ^utom&ltG  reset  Antifsfaifjg. 
Biftg  i^etffctor,  fevvt^e  ^uiQ  p^tcft  CspstiUity 


md  Tr«ninilttef 


Avaitatite  Separsfiily; 


,ii^- 


V\\  ^°  /^^ 


J 


COfi  Went^fJiBi:  AU  on  one  bosrd^  programmabie^  fully  sd^ 
justsbiA^  Um&  Qtit  (.5^7  ttJin^l^  hang  tim^  (0^1  min.},  id^ntifiet 
ft -70  mm,J.  lone^  ^peed.  ¥oiam9,  L.GM,  outpttts*  tow  cvrr^nt 
dr«fn  CMOS  iogiC,  ptvgi  for  easy  ifi$tAf{3lsaii  Snd  r^itiifrat  pius 
mucft  mom.  tUM.    COMPLETELY  ASSEMBLED 

BB£ic  RopBaKr  599  J5  COMPLETELY  ASSEMBLED 

2M  130-175  MHt  iiijc  R«t»eftter  far  2  nrietQT^  h^HIi  Ail  1h«  fflatitr«s  ot  th»  HI 

Pro  Mkl  less  thfl  powat  stiply  *nd  front  panel  oontrol^  and  ^cces$orias- 


REPEATERS 


50  MHz  $889.95     450  MHz  899.95 
144  or  £20  MHz  ?99,95 


PARei-^cJl<5^%ux 
riJi^:SHIPPlNG 

^M36 


Moigglore  Electronjq  laboraiary 


84 S  WEJsrrowhE  Rd. 


PHOWC    5!15  A3i5-SOI5f 


^ 


\5B 


gH   Real'Slateofthe-Art 


TWO  NEW  AC  •DC  •BATTERY  PORTABLE  COUNTERS 


OPTO-aOOO.IA  10Hzto60OMH3C-FRiQUeNCYCOUNTEH 

■  Ptecisiort  TCXO  time  t>ase  0,1  PPM  Stability  U-AQ^'C 

•  Supff  Sensitivity  with  preamps  in  both  Hl-Z  &  &0  Ohm  inpLfts 
<10mV  to  SOMHz,  25  mV  @  150  MHz<50mV  to  eOOMHj 

•  Auto  Decimal  Point   •   Aluminum  Case   •  Socketed  IC's 

•  Three  position  attenuator:  K1,  XI 0,  XTOO  (avoids  false 
counting} 

#OPTO'800O,  t  A     Factory  Assembled $323.95 

#0PTOa000.1AK   Kit  Form   ... $279  95 

f  N1-CA0-8O  NhCADB^ter/Pack $  19.95 


ACCESS0FIIE5 


PROBES: 


OPTO-7000  to  Hi  to  600  MHz  MINIATURE  COUNTER 


m  XTAL  (TCXOrtime  Base  +08PPMrC 
■  Aluminum  Ca&e  •  HhZ  3^  50  Ohm  inputs 

•  1  Sec,  S  1/10  Sec.  Oate  times  *  Auto  Dec 

♦  BiiiitHn  Prescaler  and  Preamps  Standard 


R- 


#P-1 00       50  Ohm.  IX.., , . .  $t3.9S 

#P-101       Lo-Pass   ie.95 

#P-102      H1-Z.  2X 16,95 

#  AP'  801 5  UHF  Counter  Pr&amp  20  MHz  to 
600  MHz  15-50  DBGa^n 
(Mot  ShownJ .      S49.95/Kit  $39.96 

#tM50  Antenna 

Rubber  Duck  RF  PicK*yp  450  MHz  ,.,  $13.50 

#0-146  Ssme  a«  above 

146.5MHJ ,..,-$12.50 

#RA-BNC  Right-Angle  BMC  Adaptertor 
above  Antenna , 2.95 


ALL  BAND  TRAP 

VERTICAL  ANTENNAS! 


FULL  1^4ih  WAVE  -  Atl  B^ndsl  Auto- 
matic St^tectlQ^hi  wttti  proven  HhQ  Traps.^ 
3  ModelA'ALL  self  supporUn^}  -  Ground 

or-  t'OOf  mount.  HEAVY  Double  wail 
seamless  Aluminum  lowyer  section  -  HI 
IMPACT  POLY  tow  Loss  Plastic  Co- 
ver OV£R-ALL.  NO  WOBBLY,  LUMPY 
TRAPS  -  NO  UNSIGHTLY  CLAMPS 
n&eded  -  Same  size  ell  the  way 
yp  - 1 1/31"  -  Traps  hidden  Inskle.  You  can 
tise  tt  ki  «  1  ft.  SQ.  Biickyafdl  Neigtibors 
wni  ti«ver  know  thte  Is  a  Hl-P«W4r  ALL 
Direction  DX  Antenne.  FOR  APART- 
MENTS. ROW  HOUSES*  MOBILE 
HOMES  -  CONDOS  etc,  where  mlir* 
Imum  space  and  nent  appearenca  ts 
MANDATORYl  Instant  "Drive  In^'grogiitf 
mount  Oncludec}> .  Use  wtth  or  without 
radlab  (Included)  (All  angle  roof  mount  - 
txtra)  COMPLETELY  PRETUNEO  - 
NO  ADJUSTMENTS  NEEDED  EVER! 
HO  TUNER  NEEDED  Over  Ail  ^ands 
(ftKcept  80  meter  -  400  KC)  SWR  M 
to  2'-1  at  B9tn4  edges^  Stnd,  S0233  con** 
necter  -  50  ohm  for  any  length  RG58U 
-  RGQU  feedllne.  Matches  ALL  MAKES 
TRANSRECIEVERS.  20 OO  Watt  PEP. 
Shipped  In  5  ft-  BoK  -  PREPAID  IN 
USA.  As^^embtes  In  3  min.  using  onliy 
screwdriver  WEATHER PROOFT 

No.-AVTBO-IO  5  Band  24'9"  $79.95 
No,-  AVT40-10  4  Band  18'9"  $69.95 
No.-  AVT20-10  3  Band    12'6"  $69.95 

SEND  FULL  PRICE  FOR  PP  DEL  IN 
USA  (Canada  Is  $5.00  extra  for  post- 
age, clerical.  Customs  etcO  Of  oriter  u&lng 
VISA  (B«nkamerkard)  or  MASTER 
CHARGE  or  AMER  EXP.  Give  Number 
and  Ex.  date,  Ph  ?-308-236-S333 
9AM -ePM  weekdays.  Wc  smp  In  2-3 
Prices  will  Inci-case  Sept  1,  &o 
order  NOW  AND  SAVE.  All 
Antennas  Guaranteed  for  t  year 
- 10  day  money  back  trial  Made 
(n  USA»  Free  Inf.  AvaHable   trom 

WESTERN  ELECTRONICS 
Dept.A7-n  Kearney  Na.  6B847 


#OPTO-7000 

#OPTO-7000K 

#AC*70 

*N|-CAl>70 

#TCXO-70 


Factory  Assembled  ^  \  Year-Guar 

AC  Power  Pack \  

NI-CAD  Battetv  Pack , 

PrecisEon  TCXO  Time  Ba^e 
<0.1PPM,  17-40"C     


$139.95 

99.95 

4.95 

19.95 

. . ,  79.9S 


TuSfi  i:li)ivi^ 


]:mifM|JJ[JI'.' 

I  hTnlrllLlllJlTrllt 


fr^T4S 


rAfsu 


FT-207R 


in  stock  at 


TOWER  ELECTRONICS 


^03 


ORDER  FACTORY  DIRECT  —  PHONE  OR  MAIL 

TEPMS;  OffUift  to  U  S.  arvd  C^hAria,  acid  ^^  tii  rtiMiminn  ot  ti&  00  pef  ofitef 
Jor  aliiptftirsa,  handlj^ig  afnJ  insyranco.  To  ^11  olhei  couniri^^,  acid  ici^  a<  tgl^  i^-  ■ 
Kh(-  Ftofkifi  feaideridsarid-tTi  stale  Eat  CCO.  im  %r.Ot}  PBfSdmfll-ch«S«>mii*T 
clear  bebf*  rrtarultanfie^  i»  shipped, 


OPTQEIECTRONICS.  INC 


5Sai  NE 14  Avenue 

Ft  Laydord ale,  FL  33334 

Pnoms:  [305)  771  2050     77T-205t 

nfipne  ofitfaf  s  acoept&q 


24001  Alicia  PIcy. 

{Mission  Viejo,  CA  92691 

(714)  768-8900 
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(^  fleader  Ssfvlce—sea  page  i43 


The    ONLY   thing    you 
need   to    know   about 

Quartz  Crystals 

is:      1-405-224-6780 


B«st   delivery   plus    EmGrgGncy   Ser- 
vice wittt  Guaranteed  Delivery 

Highest    Quality    witti    gold    MIL< 
C-3038  Prf}c«s9 


•  Ash  for  Sentry  Tech naiogy  Mttuat 


And.  order  Toll  Free  1-800-654-8850 


SENTRY 

►^S3       CryetaJ  Park 
Chic  kasha,  Oklahoma 
7301 B 


CTU  Dozan 

Buy  12^  gat  2  hem         (mts  or  much) 

EXACT  Replacements  for 

SYLVANIA     •*^'' 
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«  Abo¥«  only  partial  Hating^ pJdas«  inqytr* 

•  RI^S-K,  All  Ordarm  Shipped  Same  Day  R*c«i««<i 

•  FBEE  Fte^gHt  on  S30  00  A  up  prapakj  Oiltan 
AJ]  olhtKY— S15a  rraighl  chMpa 

«  t97§  AccssaoiY  Cataloguas  In  atoek— a«o4  $3JX1 

•  Longflf  Hotira  MonSat  9»-10p,  Sun  T-7p 

•  CaJI  or  vwrlte  today-^  to  placa  your  order  (51 8H6&-33fl7 

Commiinkatlons  &  T.V.  Unlimilvd 

Dept  7  J,  17  Wasaif^^tc^n  SI.,  nantaersar/N  ¥.  12144 

DFSTfliaUTOR  mOmi^l£S  1HV1TE& 
T-V,*C.a.'AJ«ATEURRADtOStEttEOMONtTORS- 

EtECTRONlC  PARTS         ^ 


GREAT  CHRISTMAS  GIFTS  BY  WAIKDGI 


QUALITY  U.S-  T-SHiRTS  WITH  YOUR 
CALLSIGM  AND  NAME,  OR  YOUR  XYUS 
NAME  AND  YOUR  CALL  SHIRTS  ARE 
AVAILABLE  IN  YELLOW,  RED,  LIGHT 
BLUE.  OR  WnrTEWITH  BLUE  TRIM.  LET- 
TERING EITHER  RED  OR  BLACK.  SIZES 
S,  M.  L,  XL  JUST  $6.60  POSTPAID  I 

"LITTLE  HAM"  CHILDREN'S  SHIRTS 
ARE  WHITE  WITH  BLUE  TRIM.  CHOICE 
OF  RED  OR  BLACK  LETTERS  SIZES  2  4, 
6^,  10-12,  14  16,  JUST  $5 -POSTPAID! 

I'SKIRTS  ft.  WONDERS 

P.O.  lOX  Z504  a 

Prompt,  attentive  servlcel  p^jntN  ct  o*8to 


f^T72 


TOP  QUALITY:  WILL  NOT  SHRINK 
OR  FADE. 


■0 


Now  from 
J.  W.  Miller 


OAWX 


DAIVMA 

CORPORATION 


Communications 
Essentials 


CH^m 


CN720 


SWR  &  Power  Meters 
Models  CN  720  and  CN-eao 

St'rijiiaf^eous  (Sfecl  fBadhgSWR, 
Fofwafd  Power  and  Reflected  POwef 

Frequency  Range:  1,8^150  MHz 
SWR  Detection  Sensitivity:  5  Watts  min. 
Power:  3  Ranges  (Forward.  20/200/1000  Watts) 

(Relfected.  4/40/200  Walts) 
Tderan^e:  ±  10%  full  scale 
Input^output  tmpedaffice,  50  Ohms 
Comectofs  SQ-2^ 
Dimensions  180  x  120  x  13Dmm: 

7x475K5n 

165  X  75  X  97  mm: 

6.5  X  3  X  4  in 


SWR  &  Power  Meter 
Modef  CN-630 

Sinrjullanecju-s  jirecl  feadir*9  SWR. 
Forward  Power  and  Retlecied  Power. 

Frequency  Range;  1^^10—450  MHz 
SWR  Detection  Sensitlvily:  5  Watts  min. 

Power:  2  Ranges  (Forward,  20/200  Watts) 

(Ref  tected,  4/40  Watts) 
Tolerance  3:lO%full&^te 
Inpul/oulDul  Impedance  50  Ohms 
Connectors:  S0239 
Dimensions:  t80  x  85  x  120  mm; 
7.12  X  3.37  X  475  in. 


CN-63a 


Excfusive  USA  agent  for  these  units; 
inquiries  invited. 


Write  lor  ntefalure 


g<^ 


ima 


lioftw:iiiihiw 


J.  W.  Miller  Division 

BELL  INDUSTRIES    ^i.i2 


19070  REYES  AVE,  M  RO.  BOX  5025 
CX)MPTON.  CAUFC3RNIA  90224 


t^  Reader  SefWce—se*  page  243 
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JUST  GETTING  ON  THE  AIR? 

See  Adirondack  for 

D  New  Equipment 

G  Used  Gear 

G  Friendly  Advice 

teS-lQi  W&st  Mam  Street  •  P  O  Box  88 
Amsterdam.  NY.  12010  Tel  (516)842^350 
Jusi  5  minutes  from  NY.  Thruway  —  Exil  27 


Aluminum  towers  are  not 
usually  as  strong  as  steel 
towers  —  ask  for  engineering 
facts  before  purchasing  any 
tower.  Aluminum  towers,  in 
most  cases,  are  one-half  as 
strong  as  steel  towers  within 
the  same  price  range. 


^^AX 


Notice  Paid  For  By  Unarco-Rohn    uz 


(Advertisement) 


MFJ 


ANTENNA 
TUNERS 


nva  MFJ-S4CI  VERSA  TUNER  I  matches 
coax  and  random  wirB  18  to  3D  MHz. 

Up  to  300  watts  RF  OUTPUT.  SWR,  dual 
rangi  wattmBisr  (300  and  30  watts  tulf  scale). 

ayt  [Miiitloii  antenna  fwlieti  on  rear  Sefeci  2 
coax  Itnes  direct  or  thru  tuner,  random  wire,  and 
Inner  bypass  for  dummy  toad. 

Him  efficiiiTt  j^wtind  Inductor  (1?  jMJSilJoml 
givts  yoy  less  losses  ihBin  taooed  tofflid  for 
more  waits  ociL  6x2x6  irvches.  50*239  cciax 
connectors  200  0,  100Q  voit  capacitors. 

Optiunal  mobflc  moifittAg  bndwt,  add  £3,00. 

Bewir«  of  ImititCKi.  WNn  yqy  iKjy  MFJ  you 
buy  proven  MFJ  quality  ,  ,  .  etkI  a  one  year 
uncofidltional  guarantee. 


*39 


95 


WJ-9Q0  tmm  TUNEi  matclies  coax,  nm 
dcm  wiiBs.  ^  told  coveiaje  1 .8  to  30  MK2_ 
tip  to  200  watts  RF  OUTHJT.  Eftoent  aifwotgid 
hductor  ^ves  ffiofE  wans  out  than  tapped  tof o»d. 

SO-239  cm  connectcfs.  5x2x6  inctws,  On« 
year  unconditiofial  ouarantee. 

MFJ'901  Virsj  Tuner  available*  Same  as 
MFJ^SOO  but  has  4:1  balim  for  balanced  lines. 
S49.95. 

Beware  of  imitaters.  Some  are  still  copying 
our  eaflier  modets.  MFJ  has  made  impfoveinents. 

Fof  iiampli,  a  new  efficient  airwound  induc- 
tor gives  you  l^s  losses  than  a  tapped  foroid 
far  more  watts  out  arid  pJenly  tH  trnJuctanct  tor 
tuft  faand  covyaof  1J  to  30  MHi. 


$ 


29 


95 


IIFJ-11010  RANDOM  WIRE  TUNER  Jets  you 
operate  1.8  to  30  MHr  with  rantJom  wtre.  Up  to 
200  watts  RF  OUTPtjr.  Smafi  enmjgh  to  carry 
fcn  your  hg  pockeL  Ultra  compact  2x3x4  Incfies. 

HMcft  tow  mi  tai^  impeilaiicvf  by  inter^Mng 
ing  input  arxS  output,  $0  239  coax  connectors. 


Ofder  frem  WFJ  and  try  H.  If  not  delightetf, 
rBtum  within  30  days  tor  retund  (less  shipping). 

Mer  yours  loday.  CaV  tetl  Ine  flOO-eiT-ISOO. 
Charge  VISA,  MC.  Or  mail  check,  money  order. 
Add  $3.00  each  (or  shipplr^. 


CALL  TOLL  FREE  . . .   800-647-1800 


For  technical  intomjation,  ofdef /repair  status,  rn 
Miss.,  outside  conffnefrtal  USA.  call  601  -323-5869. 

MFJ  ENTERPRISES.  INC. 

MX  4H  MISSISSIPPI  STATE,  MS  39762 
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*^  RM(tm  Stiyice'-SM  pjigff  243 


Completely  Free 
Standing  Towers 


Mr  NO. 


W  MODEL. 

Modal  40  te^if^^^ 

Ub\  $259.10 


23'  to  40'  with 
broakovQt  at 
ground  l&vel) 

im  $440.62 


4,151,S34 


S9  MODEL 

MMtel  SS  i«t lands 
Uotn  21"  to  551 

List  $473.97 


SS  (exi«fid6  tiom 
ZT  to  53*  wUrt 
brotkovfii  at 
ground  lavet) 

List  $66175 


All  tl9«}  eonitructed. 

Concrete     il««v0     available     for    al] 

mod  eft. 


I 


TELE-TOW'R  MFG.  CO.,  INC. 

P.O.  Boi  3412  •  Enid,  OK  73701 
405*233-4412 


►'Til 


i^ 


oi^ 


Available 
tor  Kenwood  TR 
7400,  Midland  13*510, 
Yaesu  227R,  or  KDK  FM-144 

At  youf  Ham  Radio  D«a{»r 
or  Call  or  WHt9     ^Cn$ 

COMMUNICATIONS 


ririijCiii 


SFEOALTIES,  im:. 


399  W.  FtirttAfih:!  Aw.,  W^mt  PprX  n«    327ae 

3t5W5-W74 


TODAY'S  MOST 

VERSATILE 

SCANNER 

Se«n  a  faw  cKann«ls  nr  afl  600  -  f<ir  ftx« 

ample  -  yoy  can  prograni  CES  Model  800  to 
^CMn  Repaatsf  and  Strnplev  Channels  or  all 
2  Mftt«r  Samla  -  Other  features  JACtiida:  Irv 
3tantA5ft0ut  Addition  or  Deletion  of  Ctian- 
n^lft  w  Scan  R«Bum«  delay  assures  hearing 
return  &all9  »  i%afl ume  and  Hold  provide* 
complete  coitlml  of  scanning  action  ■  Hold 
Control  act  healed  by  mic's  P.T.T.  awKch  * 
Scan  entire  band  in  5  KHi  steps  and  retain 
f3  ro9  rammed  memory  •  Select  able  automa- 
tic acan  resume  after  10  sees,  on  channel. 
Stow  Scan  ot  memory  to  locale  specific 
channels. 


D  O  V  E  T  R  O 


0'-  6  ^ 


t>^  * 


i] 


MPC-IOOOC 

Multipath  Correction 
In-Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net:  $545.00 


Standard  features  mclude  CONTINUOUSLY  tuneable  Mark  and  Space  channets  (1000 
Hz  to  3200  Hz),  Ouat  h^ode  (MARK  or  FSK)  Autostart  and  internal  high  level  neutral 
loop  keyer  (20  to  60  ml).  Both  £1A  and  MIL  FSK  outputs  are  provided  for  direct 
interface  to  microprocessor  and  video  terminal  peripherals. 


MPCIOOOCR 

Signal  Regeneration  & 
Speed  Conversion 

Amateur  Net:  $645.00 


A'  front  panel  switch  pernrttts  [nternal  TSR^200  Signal  Regenerator-Speed  convert- 
er  assembly  to  eleclronicatly  *'gear-shift"  between  60,  67,  75  and  100  WPM.  Alt 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0,5%  bias  distortion. 
Also  available  with  DIGITAL  Autostart  (TSR-200D):  Amateur  Net:  $695.00 

MPC-IOOORA 
TSR-500 

Dual  UART  fegeneration, 
Speed  Conversion,  200 
Char,  Memory,  Word  Cor- 
rection &  DIGITAL 
Atftoslart 

Amateur  Net:  $895.00* 

The  WPC-IOOOR  TSR'50O  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory  a  keyt>oard  controlled  Word  Correction  circuit.  Variable  Character 
Rate  Tee  Dee' Inhibit  Blank  LTRS  Diddle,  a  Triple  Tor^e-Pair  AFSK  Tone  Keyer  and  a 
Character  Recognitioa  Speed  Determination  DIGITAL  (DAS-lOO)  Autostart  mode, 

•The  MPC  lOOOR  is  also  avarlabie  without  a  TSR  assembly  and  functions  as  a  MPC- 
10000  with  3  Thpte  Tone  Pair  AFSK  Tone  Keyer,  This  "Basic-R"  permits  future  ex- 
pansion with  a  TSR'IOO.  TSR^200.  TSR'200D  or  TSR-500  by  simply  lifting  the  ltd 
and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basic-R):  $59500 

Your  QSL  will  bring  complete  specifications,  or  call:  213  682'3706. 


«• 


i^023 


A 


627  FRBWtONT  AVENUE 

(P,  O.   BOX   267) 

SOUTH   PASADENA,  CA.  91030 


*^  flff*iir  S»fr/ot— »••  p#g#  a«l 
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l<>^For  Sale*<:\ 


$10,000,000 

INVENTORY 


The  uitimate  source  for 

electronic  components 

and  equipment 

PRODUCTION  OVERRUNS 
SURPLUS  MATERIALS 

Send  us  your  inquiries.  Get  on 
our  exdusive  mailing  Ust 
Inquire  in  writing  or  Dy  Telex 

TWX;  St0^224-a539 

Serving  domestic  and 

overseas  markets. 


EJectrooics,  Lid. 

(516)423-3770 


Ut3 


73  Snerwood  Ct .  Hanfingto/>.  NY  1 1743  U  S  J^ 


NOW!  NOW!  NOW!  NOW!  NOW! 

Th#  ultimate  answer  for  eltnttiiattng  the 
dam&gfng  effects  of  antenna  weigtit  on 
youf  rotor . , , ,  if  s  the 

"UDM  THRUSTOR" 


[ 


•  RtA  any  inpm  towar  or  can 
tn  u»»d  with  Hat  top, 

•  Acc«ptt  1  */*"  matt  pLfw 

•  All  ftiBil  cmnt tniction. 

•  Utilising  precision  grouncJ 
ft  hBrdvnod  balMype  trintttt 
baarlrig, 

•  Comti  nvtdy  to  rnstall, 

•  Ellmlniiet  tha  damaging 
«tfecl  on  your  rotor. 

•  Shipped  prepalti  UPS 
[U.S.A,) 

•  Ch#ck,  eaah,  money  offf«f, 
Vlt«,  MaGlarCharge. 
I4^.0S  f:omplat«. 

•  AJno  avflltaejl«  fof  Z"  itiiat 
P^p4  ror  SS9.9S 

UDM  ENTERPRISES  ^uio 

P.O.  Box  2037,  Sandusky,  Ohio  44670 


(•1 


A  JV 


MM  WODyLC£&  C     J 

PLUa  IN  ASSEMSLIf  S  TO  ^'^^^ 

FIT  YOm  PftOJECT  1.  POCKET 


BROA0eAM3iOl 
AMPLIFIERS  ,' 


nr 
& 

IF 

AMPtifrCRS 


FtT  MIX£RS 
COWIRTtH 


COMPHESSIVE  AUDIO  PRSAMPUFIDI 

"^^ — K 


01 


lT) 


SENS 

Fon 


fO^TGN  MANUAL 

1     f    C  *TAl.O<j 


RFTINC 


mS  WtST  9t«  St 
OCEfi  PA.RK      NY 


BTO  SP£A>€R  Q 


ltOt-2 


You  cant 
tell  the  players 

without  a 
scorecardl 


Order  today! 

NEW  1980 

RADIO  AMATEUR  CALLBOOKS 

READY  DECEMBER  1ST! 

« 

The  latest  edlfions  will  be  published  soon! 
World-famous  Radio  Amateur  Callbooks,  the 
most  respected  and  c&mpiote  listing  of  radio 
amateurs,  lists  calls,  license  classes,  ad- 
dress Informatioii.  Loaded  with  special  lea- 
tures  such  as  call  changes,  prefixes  ot  the 
world,  standard  time  charts,  world-wide  QSl 
bureaus  and  more  The  new  1980  Callboolcs 
wtil  be  available  on  December  1,  1979,  The 
U.S.  Edition  features  over  400,000  listings, 
over  120.000  changes  (torn  last  year.  The 
Foreign  Edition,  over  315,000  listings,  over 
90.000  changes.  Place  your  order  now. 


E4Ch     Sritftping     Toui 

D  tJEC3$tMxM( 

II4B^     ilJS     11870 

C^Hb30<f 

St5JS     |tJ5     117  70 

sarnt  limt  far  134  M.  MKtodM 

Om^  from  yt^Ljr  tfimiK  mormu  ^aUr  u  ijlfad  Irwti  ttii 
putHis^tf.  An  direct  or^ct  ad«  $176  lor  fh^pg  UllfHJii 
(BSXiMb  add  h%  S^K  Tffii. 


SPECIAL  LIMITED  OFFER? 

Amateur  Radio 

Emblem  P3t€h 

only  $2.50  postpaid 


Pegasus  m  blue  fieW.  red  lettering.  3  '  widft  jt 
3 '  high.  Gim  on  jacJ^ets  and  caps.  Sony,  no 
can  Tetters.  ^^j^^^  ^ jj^^y. 


^^Ht 


RJUHO  AMATEUH 


^iib 


Dipt.  B1 

925  Sherwvood  Dr'ivi 
UtoBltiH.lL  60044 


(UNIVERSAL  RECEIVED 
FREQUENCY  INDICATOR) 


&mk   SfiQJTEM 


Digitize  your  receiver's  dial  with 
the  DIAL  SPOTTER.  Adapts  to 
most  Communication  Receivers 
with  simple  connection  to  VFO- 
From  S 1 49,95  Write  for  Data 
Sheet. 


GEMINI 

INSTRUMEmS 

INCCmPORATED 

Bax  2Q5.Lafchwont,NYt053B 


tf^^ZT 


7^M 


antennas 

MODEL  AP-1 

30,  40,  20,  15  and  10  meters 

$35.00 

MODEL  AP-a 

40,  20,  15  and  10  meters 
$30.00 

MODEL  AP-3 

20,  15  and  10  meters 
$25.00 

SHIPPED  POSTPAID  USA 
SEND  FOR  FREE  BROCHURE 

RUDY  PLAK 

W6TIK         *^)>B4 

PO  BOX  966 
SAN  MARCOS  CA  92063 


f         ^ 


^^iidmomes 


■HSULATID  roWU  SUPTLT 

It:  E  ZV.  6  «mp.  or  cdn  be  connected  in  pardllel  for  »  ^V  1 1 


IIV.  a  Mmp.  ^HplSTAlU.  i0^r4Va*tint  (ljni!«l.  SHORT 

rROTtmo.  o.v.  rftOTioKiK  5-^  i  5"  *  9'.  sirr.  wi 


KSia 


I4U5 


1236  S,  Napa  Streer  •Fiiilnddphia  PA  19146 

Pe*W.  IliSffllP^T  [^LASl  ADD  6H  SAtJES  TAX.  All  raJOS 
ARtf.Oa  Otfi  WARfHOU^rmj^^TA.  AILMWCHAN- 

DISC  ACORATl  A5  TO  D£Sai0niON  TO  THE  B£Sf  OF  OUS 
ie?«?«tH)CiL  IXXH  PURCHASE  MGNEY  REFlMXJl  V(  P^T 
SATlSFmO.  MiM.  ORDCR  S  10.00. 
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#^  fleatfer  Sprv^cff— 1##  pm^  24J 


ATTEKTION  ELF  OWNERS 
ANNOUNCING  QUEST  SUPER  BASIC 


IV  M  I  Fiitl  S^a  B4Sic  for  180?  iysmmi.  A 
tsmpiptB  runctioo  64SiC  iiridutt'ni43  two  (hmcn- 
mmi  Arrays,  stnng  van^tiies.  flowing  painr, 
.intftm&iic  anrt  33  bii  ^HjnotJ  mtefjef  anthmetfc 
'i  K>  d  IQI  t  a  ocurac^  3  with  \fQ  r  a  utioes ,  £  asiky  dUap  - 
teiMo  on  most  1602  syalejus.  flequjies  l^K  HAM 
rniriimufii  lot  B^^c  and  trse^  pi^ognim.  Cus^tts 
wn^n  m  stcdt  new  ROM  vtlssofM  ranwAQ 
sooa  Milk  odanfi  imvifat  itoviiij  »om« 
cndilar 


St$«  Stilc  on  Ctsscfli 


140.00 


Tlf?y  Basic  Soufis  now  miUibl«  HIJ* 

S- 1 00  Slot  £]pan ti  pit  Add  3  mm*  S-  tHO  s^ts  to 
your  Super  ExpsiDnion  Boartf  or  uM  is  i  4  slot 
S- 1 00  M(rth6  r  Boa  rti  W  ihmit  con  leciors  S9  J5. 

Cumins  ^Don:  Asa  ambler  ami  Eiltlon  £!'  il 
Ad4flUir  BotnJ.  Ht^h  resolui^oji  Uittu^'numeJics 
wfU)  color  ar^riK^  ei^mlible  iip  to  256  x  192 
i«iafcrt]i>f^  fof  ies$  irun  (ilKL  Ecofionicaf  wr- 
sipr^  rot  otiif;  pQpatv  1162  fynems  ilco, 

t6K  Dynanic  IVM  MWt  cqaraliiii  Id  32IK  tor 


RCA  Cosmac  Supar  Eif  CompuEer  $106*95 

Com  PAIS  (eatiifes  belaiE  you  decide  m  tiuy  any  A  2i  kty  HEX  liayt^odul  mcludea  t6  HB(  kfys 

Dth«f  con^pytar.  Tnarir  i«  t>Q  ctttAr  gotnpLit^f  {jn  plus  iMd^  nHWt  run,  wait,  Input.  Miiiiiioty  jpro- 

^e  rnarhat  Inda^  tNl  ^ff&  all  t^e  destri^a  benfl-  lad.  fnoiiJtor  telad  aiKd  iJngJe  lUip  UrQe,  on 

n^Dtih&SvfirElltorftoUttianioftey  T^«Super  tM»ra displays pnivid« Dviipul and optionilhloli 

Gl  IS  i  snatt  ijrtola  ootrtt  ttmputtr  ttiat  does  intf  low  fridnv  Thom  ts  a  44  pin  tamJer^t 

unny Wf VijniP  liiiifltic«fl^iximpMt»f lt»  corvwctDrik^lbf R:cvd$indi50(rtnconr.^;^ 

tFsflrifip  antf  lot  larAMj;  iiroonmiwg  »im  Ms  tor  floA  for  ttii  Ojesr  Sutwr  Bdamidn  Btani 

niiCtMcii  &f»giag0  afitf  yt!  C  «  eis^V  •Epa^f^^*)^  Rmrar  MJfifily  in^  MJdiets  tor  i^  ^  i  art  iiv 

wilh  iiilllit*!  mrmfiTT,  F«H  Batjc,  4SDi  eitaJal ii me pnotgim a JjUJid  127 pg  ostnic- 

Kiftafii.  TMtn  iJyiadir  nfBaratiiB,  ito.  Hdn  matifil  phitfi  mw  IndHte  ovtr  40  P9S.  si 

SatOf  I  yq^  m  wotiwr  tmiii  caniputer.  f  a»  fl  «  f??!***  We^NTdjtfng  1  wriw  Of  teBcm  to 

iflcfudes  ine  r^stlowtnfl  rsttuf^y  ROM  m^itor:  "•*  **  I''***  ^^^^  *™  *  "^i^*^  proflfam  and 

5!at9  tnd  Mnde  rii&pf*ifs  Sin  git  stop:  Optional  OrtiJfucs  tarsjei  oame 

aiidrtfrs displays  Puw^r  Supply  AudinAmplbne?  Ma/ty  schools  and  unlv^r^Ktgs  arir  using  the 

and  SpaakL*r  F^iry  ^ciusted  lor  all  IC'^.  Raal  cost  Super  E\i  is  a  coufS«  Of  study.  OEM  »  y$d  It  foi 

o1  ir^  wiitmt»  itfam:  M  dooimifitaJHKi.  trtimrig  aiid  fBsearcfi  ftnd  davatoprrwm^ 

Tin  fipit  Bf  indudet  1  ROM  mwiof  fof  pm-  R«m«mtef»otlififeoni|iilMfsoaiy  oiler StiporBf 

(RfiiKi*^^  pditmganaeifcugtKiiiriiri&WaJE  fililtfW  il  ifltttanai  ecift  Of  fW*  it  ril  Cdwipiii 

STEP  t«r  ^rOffiAt  diNSlJiV  wni£!i  if  «el  1^  betpn  fti  ley.  Supw  EJI^  01  $10i,K,  W0 

dk|didRoeiirsit1htUfnt9nt«  W^miGiE  tilflW  fljitoi  ti.aS.  Iwr  i^fttt  flfaw 

Stiff  in  oi^sititfTfcrapfocasni^dtiiioptfar  SI.IS.  Ot^ma  CibiMt  wfth  dnOed  ^nes  lafitfeo 

titiQ  wttli  Ittt  «i>i|M  Qmil  Jddrts^  3^  drii  btis  |3kxssUS£fr9mpai^S74.3i.Ei{ii;iSi0iiC4b#^ 

dispiap  ltior««  iiHliif  fito  iliie  tJtacytMo  tn-  wim  ftMtn  for  4  S-1DQ  CK^ardfi  $41. W.  NlCai 

slFudiOna  Atso.  CPU  made  and  mstructionc^yqi^  ^naiy  Mpnory  Swer  Ktt  $6.98,  Atl  kns  md 

art  dQctJded  and  dispiayad  oit  fl  L£D  Imicitof^,  optmns  also  CGmpbtdy  3S3^I>I^  anfj  mm, 

Aft  RCA  1661  vfdao  i|r»(tliki  c^lp  aflu^^  ysu  to  Qutthltili,  a  12  ptyii  inonthly  software  publico- 

dMiTipoT  R)  your  own  TV  wirri  air  i^jp^  ^  vt  inam  Uoo  tor  1  flCl2  cwrqHflBf  V96rs  is  avaJiable  by  s^b- 

mQ4liitri9llidoarilpfiti:»*ftdoaiTit$  TMrtiit  soiptkin  torS12{)0  p^yttf. 

9irtir  iivtin  InciaMd  ? Q«  wtiififi  y«u  om  tny  B*iic  Cassdte  flO.W,  cm  flClM  i:».DG, 

mi^w  tijinj  BWr  tn»Jc  pfUfWlM  lilrti  angm*  p(  i^  ««wa  |14.».  UK  lOtlwanr: 

w«»i.  T>?*  weA«f  impWi*  m^  *b»  &t  i»«d  Mows  VSterSopfeiettt.Se.  Sane*  «dMi^- 

io  diTw  rfiaj^  w  Wfttw  puipcSK  $34(1,  CM0  B  Inttrprtwi  SS.9Q. 

Super  Expansion  Soird  witfi  Cassettt  Intertace  S83.95 


Jh\t  IS  irury  an  astoundinu  vUue^  Ttus  ooAfO  f3a$ 
been  dtttgnod  ta  Allow  you  In  dectdt  how  you 
want  it  optioned  Thi  Supir  EipuniHin  Board 
eoioii  artUi  4K  ot  Ivw  power  RAW  lully  i^ress 
shit  iFiywhera  in  64K  yviili  buili-in  rnemofy  pro^ 
^ce  amr  a  oiAtli  kilirtarf   ^-  '.»ci^i  fw^ 

tarn  tnadt  for  ai  OHW  cipCic trw  lunt 

&£ard  itid H  !t£ «]^l0toths  *tinhtpc>e asms 
atfiQSilte  tr«  Sflpii  Bf  Till  tout  iodiriii  sM& 
*9r  ii&  to  ©C  d  £mOlt  (2701. 2758.  2?ti  Of  Tl 

torthtinontorsrrdrtffyB^^     :^  >iif  pOtHWtt. 

A  IC  S\Lp$t  ROM  Ma  Attar  fIS.fS  is  avtflibte  as 
an  on  taoa^d  option  ifi  2/tJB  EFROM  wtticti  has 
been  prtprogramnred  wtth  a  proQftm  im^mi 
edrtpi  and  irror  ch^km^  multJ  NIe  cassene 
r«i0'wrFt9  nftrarv.  (r«lo^ibte  casaette  lUe) 
trK)i:urti£!)MiireirDinO{|K{  ltndin}l*rigi^t«f 
iifs  ind  r«^D4it.  ^oac  mem  c^iMtir  and 
liM&lir^hfiiCSdmtrirtnaltycii^ciirur  Smk 
poMs  em  oa  tswS  wtrn  tin  re^pistr  »m  tutura 
ID  b(M»  pto^nm^w^imx^,  ttluilolCMr  mMJ» 
|tn^ie  vt^  The  Sup^et*  Mo^flof  ^  Mtfltlffi  vMi 
su^bfouiincs  {iitpwing  u^B^i  to  tak»  idvantagt  oi 


Multl-vott  Computer  Power  Supply 
Bv  5  amp,  +1Bv  .5  amp,  5*  1.5  erap,  -5v 
SffBp.  1?*  Sam&,  -12«|i«0n.  ±5f.  ±12¥ 
arenDoiiieled.»ClSaJS  i^MmptiiiciiidtTima 
$37  41  Wood^rati  catt  SiDfC 


monjiar  tuTicrt^ons  s^mpiy  by  caHtnQ  thftm  tip. 
Impiuvemenl^  ind  nrvlsJoris  arv  aaaity  dene  wtlfi 
th4  monitoi.  rf  you  haw  tia  Supar  lipanaton 
IMiird  ^d  Suftar  Monitor  tha  mmiim  ts  up  ^ki 
ryoFiino  at  irw  push  ot  a  button. 

Othir  tn  bcHfd  optkm  mdude  ftfttltf  loprf 
■■rf  0«W  iWi  liflh  fH  beniiiat    "-^^ 

allow  icsrcomec^OrtotaflASatitfy&iurL..  . 
«9Mport  m  233  Mi  2i  m  Cwt4  Lo«p  tor 

tlliiypi  or  otnef  dmqi  «fi  on  &«ard  ani^  i  tOu 
n«ni  mon  memory  thar*  are  tw&  S- 1 00  litits  for 
Sttfe  RAM  or  video  bovds  A  Qodt^oui  BK  RAM 
boarEf  ts  ivaiEaDie  (or  S135 JIO  Also  m  IK  Su^er 
Morrtof  version  2  wtli  video  drivflt  tor  tuff  oapa- 
bllity  display  with  Ttny  B»&lc  attd  t  video  inicrface 
board  l>inlltl  I/O  t%tt  11 65.  RS  23?  UM 
TTY  20  Hi  l/F  t1.il  S  10C  S4.W  A  SO  0in 
BWicttJ  tet  will  nb&ofi  ca^)t«  b  4v]iubj»  si 
$12  SO  foreaiy  coitnedvi  &en«*i  mt  S«ptr 
Pt  v^  tm  %aptt  tM$tat\t0i  ioatrf. 

TTm  hrnm  Sipp^  ICE  for  mt  Super  Ut 

iMfpnui  «Olta||BS29  JS.  Add  MOO  ior  i^pnO 
frif^tirtefwd'  fraine  S7  50,  G^  1 10.00.  Add  $1 M 

for  shipping 

10  H2  Ci^star  Time  Base  Kit  S4.40 

OonvirtjdigHjidockitmFn  a.-':  -'.i'  tfcquency 
t0cry3tirbrn«£yise  OuttandinQucurtcyiPt 
indudts  PC  boenj^  IC.  crfsiM.  msiitm%.  ea- 

lltGiOff  anff  Enmm*!', 


TERMS    I5.DD mill. order U  S  Funds.  Calif fe^idtnU add  6^ 
iiitftAmificAfd  and  Wasltr  Cturoe  iccepted. 
ShippinQ  chirues  will  be  aifffed  Qn  charge  ard$ 


5im«  dlYlMpiMil.  ^i/Sl^THf  pjrt^onlr 
fftaary  L£$ie(]  Gu^ranif^  inoify  t»atk. 
OLtil(ty  l€'i  tna  otttcr  cijmptiiiBnts  f  t  (aiC- 

ifkfy  prices. 

INTEGRATED  CIRCUITS 
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Z322  WAliti  Awe     

*^Q3 


Ht 


IIC/i 

ELECTRONICS 


_  ■  -1 


I 


Tvum 
inm 
mm 

UtWt 

mum 

uitm 
mtm 


lit 


ti: 


m 


*iit4 

]3h?f 


vtntf* 


41 


Si!!' 


LHV4ir3< 
LMU1M 

urFM 


in 


m 


.s 


tmiiTTi 

KHfiDi, 

..■  115* 

ruBi 


5S? 


lilMS3l»  Z.ltl 

UM^I'         1445 

e:rn»'         be£< 

Cnttf  ^iS 

IJl 


last 

VMS 

no 
IPS* 


wmtm  *  2 

tuArf  ?«f 

ctnmicTMl 

a(t  Urn  •4Lif  J'  se 


n  7i  n  it 

K  n  m  w 

rrt  H  ti  ;AE 

ra  1]  n  t  M 

KB  ii  m  i7i 


nmm  ea  iHihiiim^ 

«il»l  mill  Ml  ri  II 

UNTlHaThivftiaifHI         Vll 


mm 

fitri  t4iB 

l^rHh   Ytl\wt  t^ll 

iuiffbn  tm4 

iVMH.IlrfnM   lt««« 

EJUmiLliTHiiliU 


•hmftir        n 

Oft  ii'Ji 


ittMM     iir.iDiri5r3 

CAMttt  fMf4  Hit 


iT*Ti 


lij 


+iL5f*3N 

retail 


!i 


IVl 


UJt 


"25 


iMWU 
U5ll* 

luiutnt 


Km  «& 

tfi 
Hit        tn 


mr 

tl.V 

r3» 

i:j:spi(fBi 

ff.ft 

fiB3€ 

ii( 

i 

ti.sa 

«Q- 

an 

Qi'lHaitfiij 

il.JitimH; 


tanniiiiillfiii 


tJi 


sail 


tZTM 


TUJIlKlllHtM 

13  '|iM  Ml}  wi  iruniftiniiif 
fJIVn-IOll'm 

rntsMt  cri» 

T?i  t  t«|i.  •«  Pi^  I  H 

MM'.  a  #9iie 

HMn:  a  in   M 


nr)*ijii 
tmoi? 

lait 


J-iW'f       is 


M3S123 


71  Kl 

St  0(1 


Tl*3J 


gjif^pjpp 


iMMna 


QfciCC 


** 


Roekwill  AIM  S5  Computtr 

biHl  bas«!  bfigie  board  «<n  tiii  ASCil  ltvt»4f^ 
afKt  20  cai4Msn  Eiarn»i  p^uUar.  2C  d^r    4^ 

ibll.S3?S0a  4K  venaai  MSO  DO  «  A»em- 
EUtr  S65  00.  SK  9a£ic  tnterp'ttrr  $100. 00 
pQmiT  ?iipoty  nsy  in  t^^ft  5&0  OO.  AtM  65  in 
tnirt  ursfffoisf  with  power  supply  £485.00 


Not  3  Cheap  ClocK  Kit  S14.9S 
tE^ctMks  cvarYtninp  tjfoept  a«e  2-  PC  bo^rd  5 
fr  SCr  LED  0*t|i»r*  53t4doeJtch^,>*n5' 
former,  il  csotn^onente  ins  ful  i^rudioni 
0t«i9e  diipt^  a^  c^^tE   SaeM  IH  v/.W' 
iltpi^.  Red  wif  t7ttSC^»ft1.7S 


Auto  Clock  Kit  $17.95 

dC  dodi  wjOt  4^ia*  diplii^.  iises  fmonti 
UA-lCn; moA^ wmilvfli ^liiOfl  i»ctlidei 
l|^  ftmmer.  trfsm  trnttast  PC  toar^  My 
i^pAMd.  c«rfi^.  Vpstmm.  Adti  &3^95  for  tnu* 
lil^  cbit:  gray  case  Beil  vtlue  anirwnan 


Stopwatch  Kit  S26.95 

FliII  ^U  digit  battery  opvratad  Z*^  vtiUi. 
3  2?68  MH;  crystal  accuracy  Timet  to  ^^ 
min.,  59  tec  Sg  t'  loO  sec  times  std  ,  split 
snd  Ttybr.  T2t>5  ctiip.  ill  eorn^onanti  minifS 
c^se,  f  utt  instrucborts 


Video  Mo dy later  Kit  $a.9S 

wtlfiout  aFtocimQ  normal  unmt  Complete  iilt 
with  TlII  inEStruciian^. 


KiCad  Battery  Fliar/Chaf^ir  Kit 

09^  ahon«Q  cets  r^  utrt  t  nold  i  c^qrui 
ind  tfwn  dian^es  inem  ttp.  el  in  me  Ijt  «'fuit 
psrts  «id  in^ytiions  f7.2S 


S-tOQ  Computer  Boards 

ex  Stfilc RAM  Kit  GodOoid  $13500 

24KSUi&R^Kit  4300 

32K  Dnwnc  RAW  Ki  310  00 

33e  Siritg  RAM  tUl  $475.01 

84K  DynVhc  RAM  Kil  470  00 

SKIBK  EpfOfn  m  {less  PROf^}  M^H 

Vkdflc  intsrtaci  Kit  S19IJI 
liifatherboard  $3Q.      ExtefKlsr  Board  $a.99 


PRDM  Eraser 

Will  eras^  2S  PROM$  in  IS  minkiies.  iiftri- 
vioiet.  aa^emdlcd  £^.&D 


HIciEOk  3V^  Digit  LCD  Muttimetir 

BmfAC  opei  G-imv-lOOO*  &  rii^|}Rl  0  5% 
«ccur.  Rimtvce  6  low  poir^i'  ringer  0  1 
ofvn-30U  oien  DC  con  Dt  ta  lO&ne.  Hand 
ntfd  4^  lQ>  #spiir>-  aid9  wo.  poivtir.  over- 


79  IC  Updile  Master  Manual  Sas.OO 

Complete  IC  {Ml  sitoctor,  2500  PO  m^HT  rgttr- 
«not  ptedt  Ovar  50,000  cress  rtferatwet.  Nm 
u^diriE  nniia  iftWQ^  1979  Ovnesfc  pQCHQi 
^50  *t»IM^Qitia5. 


Digital  Temp.  Meter  Kil  $34  QO 
Indoor  and  outdoor  Switch*$  back  and  forth 
B^iulttul  SOT  LEO  readouts  Hmm  tll<e  t< 
aviiitiNla.  Ji«eds  no  addilltifuil  |iaf1^  for  c«m- 
{iii».  ftil  Dp«rafon  Will  itt^arre  - 100*  to 
^200T.  tentlis  of  i  deome .  air  ot  l^iM 
OiHiiHit  lieodgfain  oa  mf^sd      fti  .B 


FRIf!  Said  Itrr  f^t^f  co^y  d  oui  11  £W  1979 
OUBT  CATALOG.  liKlutfeZa^.^  stamp. 


p^Bssii^f  Service— $^  ^Agw  243 
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2822  North  32nd  Straet/Unit  -1   PhosniXi  Arizona  85008  [602)  858-9423 

Wa  aceapt  chackai  MaatarChargai  and  Viaa 

Prices  subject  to  change  without  notice 


T 


R.R  CONNECTORS 

UG-1O05/UU  S3.99 

UG-5afU  3.29 

UG-30QU  3,00 

UG-27GfU  X50 

PL-259  .50 

SO-239  .43 

U&175  .36 

PL'258  2.99 

UG'106  .69 

UG'177  .69 

UG*274/U  3.27 

UG-447/U  1.50 

UG-492  3.69 

UG-306/U  3.00 

UG-eie/U  3.29 

UG-260B/U  1.59 

Uat094^U  -90 

UG^TOVU  3.00 

UG'212aU  3.00 

TUBES 

3'5QQZ  $90.00 

572Bm60L  34.00 

8146  5.09 

61 46  A  5.99 

6-46W  7.95 

811 A  12.95 

81 1  9.96 

4GX250B  36.95 

4CX250R  39,95 

6KD6  4.99 

6LF6  4,99 

6LQS/6JE6  6.25 

89S0  6.65 

2E26  6.00 

3828  5.00 

4X150A  15.00 

6360/A  7.95 

6939  5.95 

7289/2C39  4.95 

8072  45.00 

f  4-400A  90.00 

8877  300.00 

PL172  250.00 

4-1000A  1 60.00 

4-250A  35.00 

FERRITE  BEAOS 

12/S.a9or 
t0Q/$4,00 

1N914/1N4148 

30/$  1.00  Of 
I20i$3.00 


R.F«  TRANSISTORS 


2N2857 

2N2357JAN 

2N2947 

2N3375 

2Na553 

2N3818 

2N3666 

2N38a6JAN 

2N2866JANTX 

2N3925 

2N394S 

2N3950 

2N3960 

2N4072 

2N4427 

2N4677 

2N4957 

2N5108 

2N5109 

2N5179 

2N5589 

2N55e3 

2N5590 

2N5591 

2N6080 

2N6081 

2N60B2 

2N6083 

2N6084 

2N6096 

2N6097 

MRF502 

MRF8004 

SS2548 

40280 

402S1 

40282 


$1.80 
^45 

17.00 
7.00 
180 
6.00 
109 
2J0 
4.43 
6.00 
2.00 

26.25 
470 
1.70 
1.09 
2.57 
3.50 
390 
1.55 

4.60 

5.00 

6.30 

10.35 

5.45 

8.80 

10.75 

12.00 

13.20 

10.35 

19.35 

.69 

,75 

J5 

10  90 

11.90 


TRIMMERS  5-BOpf 

45it  each  or  10/3.50 
or  100/25.00 

CHOKE  [U252]  2  5mh 

150ma  30  MHz 

2/$l.0O 

TRIMMER  CAPS 

small  enough  to 
fit  in  your  watch 
15-11pf  75*each 

or  10/S6.00 

nSTON  CAPS  1.2  lOpf 

76«  each  or  1O/$5.50 


F,E.T/» 

MPF4391 
MPF112 
MPF102 
40673 

3N123 

2N524B 

MPF131 

2N4303 

2N3958 

MFE2000 

MFE2001 

IVIF£2008 

MFE20O9 

MFE30O2 

MMF-5 

MFE120 

2N3436 

2N4416 

MFE131 


S  .75  or  10/  6.50 

.69  or  10/  5.50 
.43  or  10/  3.50 

1,39  or  10/10,00 

1.35  or  10/10.00 
.60  or  10/  4.50 
.60onO/  5.00 
.45  or  10/  3.50 

2.95  each 
.90or10/  8,00 
.99  or  10/  8.00 

4.20  or  10/36.00 

4.80  or  10/39  00 

3.35  each 

5.00  each 

1,00  or  10/  8.50 

2.25  each 

1.00  each 

1.05  each 


MICROWAVE 

1N210 

1N21C 

1N21WE 

1N23B 

1N23C 

1 N23CR 

1N23E 

1N23F 

1 N23WE 

1N25 

1N121WE 

1N2a6 

1N416E 

1N446 

IN  3655  A 

1N5153 

1N5711 


DIODES 

$  1.40 

1.05 
2.00 
105 
1.05 
2,00 
2.00 
4.10 
2,10 
3.03 
4.00 
5.00 
5.00 
6.00 
4.00 
15.00 
120 


ADDITIONAL     R.F. 
TRANSISTORS 

40894  $  2.50 

MRF454/568BLYCF  17.10 

BRIDGES  24  AMPS 

SOOPIV  $2.99  each 

LM5BBV   VCO/FUNC- 
TION  GENERATOR 

$.99  each 

LM340T-5  &  LM340T 

-18  $1.49  each 


VACUUM 
CAPACITORS 

Amperex  Model  OVC 
l0f1k'5KV405A  10  pf  (o  1000 
pf  @5000  volts  $59.95 


MC4024P  fi 
MC4044P 


S3.25each 


HEP  170  2.5  Amps 

1000P1V 1 0/$2.00  or  1 00/S14.50 

POTTER  &  BRUM- 
FIELD  12VDC  RELAYS 

SPOT         25  Ainps         S5.95 
2P0T  3  Amps  $199 

KILOVAC  H^B/SS4 
VACUUM  RELAY 

26  voU  coti  $29.95  each 

E.  F.  JOHNSON  TUBE 

SOCKETS  for  3-4002  and 
3-5000Z  tubes  $29.95  per  pair 

TOROIDAL  CORES 

T'37-6  6/100 

25/4,00,  50/6,00 

100/10.00 

4CX250B/R  SOCKETS 

AND  CHIMNEYS  NEW 

$14.95  per  set  (1  socket,  1 
chimney} 


B&W  COILS 

1206T 

$3.99 

2006T 

57.99 

FAiRCHILD   REGULA- 
TOR 78H05KC       $6.99  each 


TUBES 

6146B 


$6,60 


MINIMUM  OftDER  SSuOO 
Mmtmum  S^lppir^  St.  In&ur^nce  35« 
par  »10a  COD  cri«i$«^  35«  to  sire«t  «d- 
4fva  onty !  We  pril&r  fllref  t  sddrsss  aft 
«e  ship  UPS  and  P.O,  Boi  W%  taks  up^  to 
50  H  Li3it||tr  lo  d«hv&r.  W«  iccepi  VISA 
Of  M&%te€zh^rgm.  B««s«  Ust  comp4e1e 
eard  rntmber  aitd  vxpiratiofi  date.  Altcmr 
10H  extra  fof  «Npptrig  ot  tioavy  ite&m 
liVa  re^&nf&  ttt^  rtght  to  ctiange  prices 
wfihcnit  naf/ce.  All  HemB  listed  ar^aub- 
}fiK;i  to  pdQf  sale.  Soma  Itema  I  Is  tad  are 
In  small  quontlllaa. 
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Does  Your  Shiny  New  Rig  Really  Have: 

'STATE-OF-THE-ART"  SELECTIVITY 


Add  an  Autek. 


QF-IA  Active  Filter 
For  SSB  &  CW 


PATENT  PENDING 


Only  $65  ppd.  U.S.A 


nS  VAC  supply  bui It- 
En,  Frtter  bypassed 
when  off. 


SUPER-RANGE 
AuxrHary  Notch  re^ 
jects  60  to  11,000  Hz! 
Covers  signals  other 
notches  can't  touch. 


Four  main  fUter 
modes  for  any  QRM 
situation. 


Contmuousiy  variable 
main  selectivity  (to  an 
incredible  20  Hz!) 


ContifiuDusly  variabie 
main  frequency,  (250 
to  2S00  Hz,  all  modes  J 


AUfBK  pioneefcd   tht   ACTtVg   J^UDIO   FILTEfl 

w^y  b#cl(  in  J973.  ToOAy,  *veY«ilMl  m0muir)lr>9  maf 
enfin^ering  ieacferthii».  Our  QF-IA  &vt)lv«d  from 
ftU99e»tKon£  from  thDutand^  ^f  a^*mer%,  And  ye^r^  ^ 
dedication  n>  mdhing    ih&   "uttim^ie"    fllJer,    Ho 

the  ^  %AY%,  Vow  fir  ift  for  ^  treat  J 

Ajutek  Pilfers  gain^tr  meir  repuiaiion  &v  u$tng  4 
cosily  INFINITELY  VARfAftLE  d«Jfln,  V#l,  mftM- 
producliorr  [v^e  seff  oniy  ONE  MODEL  <—  tne  besil 
mflitts  it  a  tremendous  b^ri^irt.  Yow're  not  Hmirescf 
by  a  l#w  lixed  pd^iriont.  You  vary  5^(f>ciivify  100:1, 
arK}  vary  freou«n£y  avet  fhe  enrife  usable  audio 
ranQ«,  peak  CW  for  voke)  with  »n  IntrnfAm^  10  HZ 


&AMDW1DTH.  tnji  also  variable  all  tho  way  to 
"ilaf  '  lmdt|lil«  wn<it  me  NARROWEST  CW 
FILTER  MADE  wilt  do  f&  ORMI  Refrcf  wiii^ne^ 
wllti  th«  mosf  (JejiitJ**  NOTCH  youVe  he*fd  Wide  or 
n»rrDvM.  D^cm  to  70  dB.  lowpass  iivtpt  you  cope 
witn  SSViir^s  ano  %platt«r.  Sk^irn  eMC««d  to  4B.  Most 
atiov«  featuret.  wtrr  ^  me  popcrl»r  QF  1  (See 
^trir*T?tr¥viaw  in  WatcIi*  T1f7  OST  >  Ttie  n*w  "A" 
niodel  't%  more  s^tecliw,  ad<t(  a  HI  6H  PASS  mode  tor 
SStpancJagr^ar  AUXILIARY  MOTCH  IB  fo  «OdB) 
t^ia^ve  TWO  NOTCHES.  NOTCH/PEAK,  NOTCH/ 
LOWPASS.  or  NOTCH/ HIGH  PASS*  if  thiS  doesn'r 
ccnvince  you.  pledse  ASK  OH  TH€  AIR,  D¥vners  are 
our  best  saleitLmen  I 


Due  ig  caM  arm  ptAnel  siT^ce  iinnifAriiiHrt],  tven  ttie 
la  lest  r»g^  only  tnclutse  a  traction  qI  if^  QF-IA 
l««hfres.  we  rfCDmrrte^  y&u  byy  ti>e  bsi  f  tg  you 
Clin  affofci,  spnwi  sl.iiOQ  or  more*  ihtn  add  a  OF-tA 
arm  rt«t«n  to  the  improvemefil i  WORICS  WITH 
y#^9£i»  KeniKxxt,  Drake,  Swvarr,  AUa^i.  Tefupo^ 
Collins^  Heam.  S/l,  etc..  ANY  RlCi^ 

Hook&  up  m  m«nute$  Pltf^  into  yoor  rJ^  pihone 
faeki  or  siracn  lo  ip^ker  wirws,.  Plug  &pe#Ker  or 
phon«&  Ento  OFtA  rffar-panet  jack.  Tttaf^s  iff  Fitter 
MlPPi'es  1  t^art  to  fH\  $  room.  No  batter Ses  ra^^  l  -13 
VOC  hooNup  possible  J  i^^sMSstlVj".  Hafx^cme 
llgtit /dark  grey  Btylina*  Gef  yours  tOd«y.] 


CMOS  PROGRAMMABLE  KEYER  MAKES  CW  FUN! 


M^V 


&  &  €^ 


Calls  CQ  while  you  relax. 

Also  remembers  name,  QTH,  contest  exchanges 

Record  anything  you  want  in  seconds! 

Model  MK-1  $99.50  ppd.  U.S.A. 


Our  classic  MK^i  should  make  you 
wonder  wtiy  anyoTEe  would  buy  An 
ordinarv  Kcyer,  wnen  mtmory  costs  no 
little!  R^orm 4 meuoQeft.  J»%r  sei^t 
*'fecflrd/'  lap  m*  A.  &.  C  or  D 
fne«sage^  and  sfan  sefKllng  at  any 
sp»di  Record  over  Old  messegei  at 
taslty  Piaytiacit  tiy  tappirK)  the  %Bm^ 
buttof^.  Each  message  holds  abotit  25 
Ctiaracters  {lettenv.  numbers),  Tata! 
100  CtiafACters.  Hondy  repeat  switcti 
rapeafs  message  forever  unii3  reset. 
Very  ysefvf  for  CO'i.  YOU  SIT  BACK 
AND  WAIT  FOR  A  CALLI  Aether 
sw^lch  combmei  two  messages  tor  SOt 


ctnaractvn. 
stafidard. 


'W^fTvorv-  aayer^'  feature 


This  "state ot-ttie^ft"  keyer  pleas- 
es be^ini^ffTS  and  CW  "pr^y  aS^Kr 
DOT  AND  DASH  MEMORIES.  7U\Q- 
GE14ED  CLOCK.  lAMSIC.  SELF 
COMPLETING.  JAM  PROOF.  1  to 
M^-  WPM.  LATEST  CMOS  FOR  LOW 
CURRENT.  BtJiit  jn  monitor.  ^ptM^er, 
WideW  ddiu^t^bli?  tone,  volumtf.  Per- 
fect vweighNng  at  all  limes.  No  fiddlihg 
wiih  an  adiusrmeni  rttal  varies  wllh 
Spie^d.  N£W:  DUAL  TRANSMITTER 
Ot^TPUTS    key    ANY    modefil    {pMI 


iMlt  ham  r»o  d^recity  witt^Hil  m 
battery  or  re^ay,  Inc tuning  diff  rcult  to^ 
ksf  4oiid  itate  r^.  tUVAC  .uppty 
built  in,  or  connect  f  H  VOC  to  rear 
paneil,  Uie  with  ANY  fSaddte,  «^^^^ 
S".  Butnt&in  and  tested.  Sockets  tor 
IC'ft,  Full  in*frv<:tFOfis, 

NOW  AVAILABLE.  4«ffr  btT  MEM- 
ORY EXPANDER  (ME'lj  atlQWS  1A 
messages,  400  chars.  &  "combEne'*  for 
longer  messages.  Plugs  into  memory 
socicel  of  ANY  MK-1  ever  made,  ih^ 
stalls  In  10  Id  30  mms.  Full  instruct 
tlons.  Boy  yoi^  MK-l  now  «nd  easily 


Please  RifSh 

ppd.  via 
Speedy  UPS 


add  memory  la^er  if  you  wiiht 

ORDER  WITH  CONFIDENCE.  NO  LONG  DELAYS 

HERE.  We  ship  95%  of  orders  from  stock.  1  year 

Irmited    parts    &    labor    warranty.    Try    our   great 

service!  VISA  &  MC  Welcome. 

Order   by    mail   or   call    our    TOLL    FREE    order 

operator; 

NATIONWIDE  1-800-854-2003 ext,  842 

CALI F,  1  800  522  1500  ext,  842 

CALL  24  HOURS.  7  DAYS  A  WEEK. 
Important:  Operator  can  only  take  your  order.  For 
other  information,  you  must  write. 

Box  6127F 
Sherman  Oaks^  Ca. 

9T403 


(^utek  n2e4€Mek 


».'M« 


t 
I 
1 
I 
I 
I 
I 
I 
I 
\ 
I 

I       CITY 

\        

I 
I 


FLASH!  MKl  used  to 
set  new  world's  CW 
record.  A  single  op- 
era ior  worked  3992 
DXQSO's  &  275  band- 
countries  in  only  48 
hours !  Get  the  choice 
of  champions  — 
AUTEK. 


ORDER  BLANK  {OrUs«S«P«ra1e5l?«ff*tif  Paperl 


u  QFlAFjliffr  at  1*5.00 

O  MK  1  iC«yorat  S99,» 

I'j  ME  I  ExpandiFf  for  MK-1  al  J40  i la ctory  irtstaTfedt 

G  ME- 1  Owner  it^l«l}«d  ar$30  eui^e^tCtl 


Add  ^%  tax  in  CdiM.  Add  &3  eacti  to  Canada j  Hawaii  and  Alaska.  $^2  for 
U  P  5  a  i  r.  Add  1 1 5  eac  h  elsewhere  (ihl  pptd  air  K 

Enclosed  \^  ^        

VISA  or  N\Ci. Exp, darn  _ 

NAMg 

ADDRESS 


STATE 


zm 


Serid  to  Autek  Research,  Box  5127F,  Sherman  OakSi 
Ca.  91403, 


#^  Rv/fthf  SffFVfee^5«  pMg€  24$ 
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AZDEN.  -k 


NEW! 


*  AZDEN.  ic 


■  '  I   I 


EW<  ^  AZDEN  -k      NEW!  *   AZDEN 


REVOLUTIONIZES  THE  STATE  OF  THE  ART 


AWE 


AND 


.  INTRODUCE  THE  BRILLIANT  NEW  PCS-2000 


MICROCOMPUTER  CONTROLLED 


2  METER  FM  TRANSCEIVER 


NOT  $550.00 

INTRODUCTORY 
PRICE 


ALSO  PCS  2800  10  METER 
VERSION  WITH  THE  SAME 
BASIC  FEATURES  COMING  IN 
NOVEMBER.  PRICE  TBA, 


COMPARE  THESE  FEATURES 
WITH  ANY  UNIT  AT  ANY  PRICE 


•  FfTEQUENCV  fUN£Ej  Recetve  and  transirvit  144 IKI  to  147  995  UH^.  ^Khi 
Step>  +  MARS  CAP'  atiEl  MULTIPLE  OFFSET  BUILT  m 

•  ALL  SOLJQ  STATE  CMOS  PL  OlGlTAi  SYNIHESIZEO. 

•  SIZE:  UNBELIEVABLE*  OWLV  6»^*  n  2*i'  %  9*4".  COMPARE? 

•  MICROCOMPUTER    CONTROLLED:    ^11    sctruilng    and    frtquency-contrd 

iLinciidrt^  are  pe?rlormed  by  mrcrocomputer. 

•  DETACHABLE  HEAD,  Th<*  conlf  ol  bm6  may  be  sepaf  alect  from  t  hft  riHJio  tor  u^t 
in  limite<i  *jDacii%  and  for  security  purposes. 

•  SIX  CHANNEL  IIEMMV:  tMCh  memafy  ts  r#  pfotir<imfti3N«*    Mefnory  is 

re*  J  Tie tt  i-  i/*?t  wtH!ft  tfe  urtJt  t^  turned  sW, 

•  MEMOHV  SCAN:  The  %vt,  channel  inay  be  .&c«inecl  m  erthtr  Ihc  "bu^y'*  df 
viicanii"  mcKi^  tcsr  quick,  e^y  locotioo  of  an  Dtcupied  of  uttocctiDtiKJ 

•  FULL-BAND  SCAN:  All  ctiont^e^s  may  be  w:anr^d  10  elihet  "tjusy" or  'Vacant" 
fiK>de.  This  is  e^peciallv  usefyl  fo»  focating  ri?peat«f  frequencitis  in  m 
unfifinidiar  area 

•  INSTANT  MEMORY- 1  RECAlt:  By  pressings  a  button  on  tJittmicraphoneof  f^ont 

piineL  ri>tifnory  cM^irmei  1  rmay  be  fecjlled  fof  immediate  u*i« 

«  MIC  CONTHQLLED  VOLUME  AND  SQUELCH:  Vdurrm  ami  $qul^3ct1  i:m  De 
a£JiU?»t&d  iram  me  m*t»oph«rT€  tor  conM^titerice  in  mob*le  opefMiOfL 


•  ACCESSORY  OFFSETt  Piaviftes  Ifirfi*  iddrtiona!  ottset  values:  4a4  MHj.  +1 
MHf  and  +|  6  MHz^  Oilier  ^fsets  may  al^  be  ob*aTn^. 

•  2  5  W  ATTS  0  y  TP  UT:  Al  so  b  **atts  i  cm  po* pr  ^or  s^  :  nee  com  mgrufcat  ion 

•  DtGlTAl  Si^HF  METERi  L£0S  mdrca'  laJ  strength  am  power  cmtput  No 
rTicire  riiectJiTifi.iii  inu?er  itmypments  to  C^ll  apart f 

•  LARGE  '^-INCH  LEO  DISPLAY:  EaEylo-read  trequ«ncy  drsplay  mmfrnTires 
*'+'v I'"-,  off -ttu' ■  rtj;*fr' C if rjf 

•  PUSHBQTTON  FREOUEI^CV  CONTROL  FROM  MIC  OR  FRONT  PANIL^  Anf 
biequfHiCf  may  L-    -r.'<^f**tj  by  fjj'essint^  miciophonea?  'i-^^t  i^i^nw!  v^^.*--^ 

•  SUFEmOR  HECEiVER  SENSlTfVITYr  0  ^8  uV  icf  SO-dB  t,.  'hp  f 

■y  IS  fiupetb.  fij  te&s  tftiin  0.1  uV  to  otMsn  Ttii? 

attuiis  Mie  dfr  t  to  sp«<         idn^.  festifrmg  m 

uf¥S4jrpass^  rec^i-  tme  ^nieiUfilKitLy 

•  Tlllll  fM,  NOT  PHA^c:  nfODULATlON:  TraJTimilt^  judio  qualily  i^  tMitimiZMj 
by  tt>e  &ame  fiiel^  ''^^*3rd  yt  d^stgn  and  consttuaion  as  is  fouJid  in  IM 
receiver,  Th^  mn  _  ;.>ne  amplifim  and  coniprt«sskon  ctfcuits  otfUf 
imeflfKibihty  second !:«  none. 

»  OTHER  FEATURES:  D.ynamfc  Mrcrophont.  byift  in  speaker,  mobiTe  mmnmg 
bt  ej!ii*fnai  mm<Me  spc.^k»*r  i&ck  (head  and  radta)  and  muc>l.  much  more 

4fi  wi.^Ljs.  pliig5.  fu&es,  mjcfophcjf^  hanger,  etc  imltKled,  Weighr-6  lbs 

•ACCESSORJESt  15' REMOTE  CAai£     -^  95  "MARS  CAP  KIT  ,  TEA- PCS  6fi 

A/cmwtM  sum.Y..,  $49.55.  toulh  lum  mic.  kit..  $39.^ 


AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  123th  Terrace.  Miami.  Florida  33176 
TeJephone  (305)  233  3631  •  Telex:  80  3356  ^r\ 

US,  DISTRIBUTOR     DEALER  iNQUiRlES  INVITED  ^O 


*^A21 


DHDIH  HOW  TOLL-FltEE 
CfwHit  card  holders  mtjy  u^ 
cHir  roif'ffei?crtd#rinfimfmber 

*0|  +«■  cm-.'*:   ■    ""^l 

CaOO}  824  ?3ta 

In  Cfli»^i3n.^  fSDOt  5^7  7777 


«o 


0 


21S 


FM2016A 


KDK 


M  Solid  SutsCMOS  PL  digital  lyntbetiwd  *  ftio  Crvsisb  to  BuyJ  SKH?  »t»ps  144  149 
MHi^HUGE  %"  LEO  dtgitsJ  r»«doui  PLUS  MARS-CAP  and  MULTIPLE  Of^FSET  BUILT  IN. 

•  5  MHz  Bmnd  Coverage  - 1 000  Chdnn#b  {instead  of  the  usyaJ  2  MH^  to  4  MHz-400 
ti^  800  Channels)  •  4  CHANNEL  RAM  \C  MEMORY  WITH  SCANNING  AND 
AUTO  TRANSMIT  •  MULTfPLE  FREQUENCV  OFFSETS  •  ELECTRONIC  AUTQ 
TUNING  '  TRANSMIT  AND  RECEIV€  •  INTERNAL  MULTIPURPOSE  TONE 
OSCILLATOR  •  RIT  •  RF  ATT  •  DISCRIMINATOR  METER  -  18  Watu  Output* 

Supwridr  R&coiver  Sensitivfty  and  Sal(»clivity  -  1&  POLE  FILTER.  MONOLITHIC 
CRYSTAL  FILTER  AND  AUTOMATIC  TUNED  RECEIVER  FRONT  END.  COMPARE! 

•  Sup«rb  Engtneermg  and  Superior  Commercial  AvJoirics  Grade  Ouality  and  Con^ 
struction  Second  to  None  at  ANY  PRtCE. 


SPECIAL 
SALE 

$299^0 

REG.  $369.00 


«»A» 


%nimt<t  ^Mtu  ofmoNAL  ^-m^  Mtcno  PfloonuiMt  n^  i**^ 


■  Dp 


mst*    MILD    4>*(U-» 
IBiith  i^<t^  Fitf 

WHY  iuv^Fitr 

THt  PIflNiC 

usM  yt  juit 

«  Via»4cMfi  l«[f«Hi4 


NEW  CDE  HAM  IV   ROTATORS 

Reg.  SI 89  95      Our  Price  *149<'° 


I 


SUPERB! 

NEW  tCOM 

IC-701S 

H.F.  XCEIVER 
Please  Call  or  Write  for  Special  Package  Price 

■  TWO  ANTENNAS  I 

!  FOR  THE  PRICE  OF  ONe! 

KSE  MAxn: 

TWIN  ANTENNA 

SUPER  8D  LB    100  IVF  P.H.  BLACK 

MAGNETIC  MOUNT 

%  WAVE  FOR  MAX I£ SIGNAL 

AND 
H  WAVE  FOR  CUOSE'lN  AND 
RESTRICTED  HEIGHT  AREAS 
JNSTANT  CHANGfc  OVER 
SUPERIOR  PERFORMANCE 
STAINLESS  STEEL  SPRING  AND  WHIP. 
CHROME  ON  BRASS  BASE-  COMPAREl 
COMPLETE  WITH  IT  COAX 
AND  CONNECTOR 


RE@.  «29*3G 


CQI^AREh  Nothing  EIm  Doei? 


SALE 


2500 


NEW! 

TOWER 
MASTER 

Mail 


Regular 

•399 


COMPU£1T  A    L 

With  Hm^^4    <itJ> 
Mounting  Plate 
And  House  Bracket 

Our  Price 

*359 

$29  Shipping 
Anywhere  USA 


ORDER  NOW  TOLL-FREE 

Credit  Card  Holders  May  Use  Our  Toll  Free  Ordering  Number 

ASK  FOR  OPERATOR  701 

(800)  824-7888 

IN  CALIFORNIA  (800)  852-7777 
ALASKA  and  HAWAII  (800)  824-7919 


r  ^ 


AMATEUR-WHOLESALE  ELECTRONICS 


8817  S.W.  129  Terr. 
Miami.  Fla.  33176 
Tel:  (305)  233-3631 


t-ASI 


MFJ  KEYERS 


8044  IC.   All 

have  dot-dash  memories, 
weight  control,  solid  state 
keying.  RF  proof. 


i^ilS3 


Thi  MFi-8044IC  Deluie  Electronic  Keytr 
ser^ds  iambic,  automatic,  semi  aulomatic,  manuiii, 
Use  stiuee?e,  single  lever  or  straight  key. 

XmMt  Dpi  ration  with  squ^e^e  k«y.  Dot  dasti 
insertion,  SemJ -automatic  "tiug"  operation  pro^ 
vides  aulomatic  dots  ^M  manual  dashes. 

Oot-dfith  memory,  selfcompFetIng  dots  and 
dashes,  tani- proof  spacing,  instant  start.  fiF  proof « 

SoUii'itate  koyiny:  grJd  block,  solid  state 
xmtrs  (±  300V.  - 10  ma,  +100  ma.  max.) 

Front  pinel  controts:  [inear  speed,  weight, 
tone,  volame,  tunctmn  switch,  8  to  50  WPM. 

WeigM  control  adjusts  dotdast)  space  ratio; 
makes  your  &tgna3  distinctive  to  penetrate  ORM. 

Tone  coolfoL  Speaker.  Ideal  tor  classroom. 

liinctiDii  switcfe  selects  off,  on,  semt  auiomat»cf 
manual,  tufw.  Tune  keys  transmitter  for  tuning 

\^^i  4  C'Cetts.  2.5  mm  pittoe  Jacks  W  exlsr^ 
Aal  power  (6  9  VOC>  Opiional  AC  adapter  S7.95 

Ef9sMJ  wbfte,  walnut  siller.  8x2x6  inches. 
Stereo  phone  jacks  lor  key.  phone  jatk  outputs- 

CHitidital  Bencher  binMc  Paddte,  $S9J5. 


^39 


SI  0 


Tin  MFJ400  6044  \t  Econo  Keyer  is  a 
reliable,  full  leature  economy  k^e^  (cf  squeeze, 
single  lever  or  Strang  hi  key. 

Sldetone,  speaker,  volume,  speed,  internal 
weight  and  t^ne  controls,  Pull-lo-tune  switch. 
On  oft.  Iambic  operation.  Dotdash  memaries. 
8  to  50  WPM,  Uses  9  V  battery.  2;c3x4  inches. 

tenable  solid  stale  keyln|:  prid  block,  cathode 
solid  state  transmitters. 


IIFJ*4D4  S044  C  ECONQ  I^VEfl  al  $54.^5 

has  adjustable  single  paddle,  sidetone,  speaks, 
weight,  tone,  volume,  speeif  controls.  Dot  clash 
memories  8  to  50  WPM.  Sofid  state  keying. 
2x3x4  ^fies.  Uses  %  V  isattery.  Switch  for 
TUNE.  OFF,  OH,  SiE^OKE  OFF.  Jacks  tor  ex^ 
temal  key.  Iambic  with  squeeze  key 

||FJ^4fl2  ECONO  KEYER,  $39.9S.  Paddle. 
wetgtit,  speed  cofitrots.  Oot-dasti  memories,  % 
to  50  WPM  2x3x4  iiKhes.  Uses  9  V  batlery. 
Ho  sideione  and  jacks  lor  externat  key. 

Order  from  MFJ  artd  try  tt.  II  not  delighted, 

return  wilhm  30  days  for  refund  {less  shipping). 

One  year  uneonditional  guarantee. 

Order  vours  today.  Call  toil  free  800'647'ieDO. 

Charge  VISA,  MC.  Or  mail  check,  money  order. 

Add  $3.00  each  for  shipping  and  handling. 


CALL  TOLL  FREE  . . .    800-6471800 


For  technical  information,  order/repair  status.  In 
Miss.,  outside  continerilal  USA,  call  601  '323'586§, 

MFJ  ENTERPRISES,  INC. 

BOX  494.  )Vn$$ISSIPP1  STATE,  MS  39762 


^  ll««cArr  S#Jvyor^sfie  pay^  243 
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ElM AC  3-500  Z 

Special  price  —  limited  quantity 

$150,00fpair 


AU  C^YSTAUS  UM 


SdSA  Oscilloscope 

wit^  S2  tfual  trace  ptug-ln 

DC-TOO  MH2         SdOO.CK} 

TEKTf^ONFX 

9?SMHi*l0.25QHx  $889  OQ 


MUflATA  CERAMtC  FILTERS 

Model  SFD'4S5D 

455  kHz  SS.DO 

Model  SFB'455D 

455  kHz  (2.0O 

Type:  CFM-4S5E  455  kHz    S7,95 

Type:  SFE-I0,r  10.7  MHz    S5,95 


HEWLETT  PACKARD  UHF.  VHF.  AND  MICROWAVE  StGHAL 
GENERATORS  AND  SWEEPERS.  AND  OTHER  EQUIPMENT 


MODEL  434A 

CalorimetriC  pow&r  mater 

S4S0.00 

MODEL  4Q0DR 

Vacuum  lube  voftrntltf 

S79.95 


MODEL  &06A 

50  kHz  fo  65  MHf 

.ImV  to  3V  Into  SO  ohm& 

11,000.00 

MODEL  TS510/UHPEOSO 

10  MHz  to  420  MHx 

,1V  1o  SV 

f3fl9.SS 


MODEL  4ieA 

Rat^o  melef 

St  25.00 

MOOEL  616B/A 
IS  10  4,2  GHz 

only  S 3^9, 00 

MODEL  SS3C 

2  to  4  GHZ 
ONLV  «2^.00 


MODEL  413AR 

DC  null  vottmeter 

St  12.50 

MODEL  aiSB 

3.8  lo  7.6  GHz 

Odiy  S499.99 

A  Model  S299.00 

MODEL  612A 

450  to  1230  MHz 

.luv  to  ^5uv  into  50  ohms 

ONLY  $499.99 


MODEL  d20A  a02A  with  a  297A 

7  toll  GHz  Wav«  Analyzer  and  Swfoep  Dttv* 
.223 V  10  luv.  20  HZ  lo  &0  kHz 

$699.99  $79a00 


WI5PER  FANS 

This  fan  19  vupef  quiet,  tthcient  cooling  where  faw  acoustical  disturbance  Is  a  must 

Size  4.68"  n  4.6B"  x  1.50\  impedinco  protected,  50/60  Hsr  120  volts  AC 

ONLY  S9J5or2/$ie.OO 


TflW  BROADtAND  AMPLIFIER  MODEL  CASISB 
Frequency  feaponse  40  lo  300  MH2 


Qain 

3O0  MHZ  16C3BMIN, 
l7&dBMAX. 

60  MHZ  0  to  -  1dB  Jrom  300  MHZ 

Voltage 

24  volts  DC  ar  220ma  MAX 

1 

ONLY  $14JS 

CARBIDE  CIRCUIT  BOARD  DRILL  BITS 

Size            Pfice 

Size            Price 

35              $2.15 

56              SI. 65 

42              $2.15 

ia              $1.65              MfCROWAVE  DIODES 

47              $2.1  S 

60              SI. 85            H.P-2835 

2-20 

49              $2.15 

61               sues            MA4382 

5-00 

SO              S2.15 

62              S1.65            MeOTOl 

1-89 

51              $2.15 

63              $1  85            MeDt02 

1-96 

52              $2.15 

U           $1.65         l^ML 

8.00 

53  SI. $5 

54  SI. 65 

M               ^1  fl**             TN5711 
«               51.65             TN5712 
66               51.90            '•^3fi^ 

2.20 
3-45 

55               S1,E5 

1.2S  mm         $1.65 

56              S1J5 

1.45  mm        5i.flS 

S7              $1,45 

3.20  mm        S3-56 

INTEGRATED  CIRCUITS 

MC1303L 

$2X»         MCU63ft 

S5.15 

MCl46m 

6.90         MCt4e9R 

3-55 

MCl4d^ 

2.05       MciaaoG 

10;  S3 

MCIS&OG 

Y.50         MCt563R 

to  00 

wiCiSoOfl 

12.40      Mciseet 

500 

MCt568G 

5-31          MCtSOOG 

650 

MC13o9ff 

6-15         MC!64aL 

4.70 

MC4024P 

2  82          MCt64eP 

375 

MC6820P 

6  95      wcaesaip 

12.00 

2513 

6.95          TMS406C 

6^ 

soeoA 

a^      TMS4a24 

13  90 

2716TI 

29 15 

MCl4gOR 

5.40 

192  kHf 
31J 

4iJlO 

m 
ai.9 

93 

zflsru 

1,0000  Mm 
1J^^0& 

1J047 

14 

14^ 

tJHiWOD 

17 

1,7S375 

i7?ia§ 

1J73125 

1,l»75 

160224 

i.6ie?5 

La45i?5 

1.54375 

1,4iSeS5 

144575 

1346 

1JM1F75 

1JS7S 

1.906125 


1955125 

taaa 

1^62 

ijas 

1.9942 

tiwWVStj 

IJ64750 

2O0Q0 
2.0285 

2osdrs 

2t25 
a  t?6US 

2J31& 

21332^5 

2.13505 

2.13^25 

21435 

2J4462S 

2t4d75 

2148B7S 

2153125 
2  t5375 


2 

2. 
2. 

2. 
2. 
2 
2. 


1 
t 
2. 
2 

2. 


1SS 
1&SZS 
.157375 
1595 

t637i 

1 fi5e7& 
.I7qi2e 

2.^7325 
2.174375 
1765 
17925 
.1947$ 
18575 
194125 
3-207063 
2206^13 
2.209563 
2  210812 
2210613 
2.212063 
2.2145612 
2.?14S4|3 
2.21  &«25 
221793d 
2.21975 
2.229125 
2.22325 
2.22675 
2.22875 
223725 
2.2395 
^24075 
2^41 
2.246 
2.2^75 
22^5 


2.320 
2-326 


2.^15 

235356 


2374 
^375 
2JIB725 


2,4  MHz 

2.42 

2.4373 

244275 

24495 

Z*B 

7  4986 

246125 

2.462 

2  4B6 

2  5 

2  51375 

256 

2561 

2604 

2JBSm 

2.618 

262i25 

3.^33  US 

2«39 

3te35?5 

264326 

2646 

2  647 

2650756 

2.6545 

2.66625 

^660 


2.66575 

26695 

2677 

266075 

2,661 

2.6845 


2.JK67B 


269575 

2  702 

2704 

2.71075 

2,715 

2716 

2,733 

2730 

2,7315 

^73225 

2.73262S 

2?33 

2.737 

273975 

2.742 125 

2.7425 

2J44 

2.7445 

274475 

2J46ti75 

2751 

2.754 

2.75525 

2JS2375 
2,7736 

2.775625 

2,76 

2.790 

2614 

2  817 

2.6226 

2.635 

2.85 

2.354 

2.S54286 

2,865 

2.368 

28725 

2,876675 

2.887 

26S9 

2.894 

2,910 

2S20 

2.925450 

292545 

2931 

2.84375 

2945 

294675 

2  852 
2:966 
2913 
2:960 
2,961 
^96325 
2.96T  MHi 
29989 
1001 
30235 
aiH§ 
2.0«i 
2JQ53 
3062 
306? 
1074 

31125 

3tK 
3137 

313975 

3  1435 
3  144 

3145 
3  151 


3- 
3. 
3 
3 
3 


1545MK£ 

158 

1545 

leis 

1^25 


3166 

3.16975 

3.177 

1161 

31625 

3.18475 

31885 

32035 

32Vi725 

3.2105 

3^75 

32315 

3  23275 

32365 

323775 

32365 

3236675 

373fK5 

324 

324025 

3,2405 

3^41 


5733333MHz 

56969 

6  00 

6155 

6.21  D 

6.321  >*  Sit 

6.36041^ 

6380633 

6.38l04t 

6.381S6B 

6.382291 

6J82916 

63841^ 

6.384791 

6.36^41 

&3^416 

4437063 

&45 

647 

€47  It 

65)0 

6537 

6567 

6^62 

6612 

66&t5 

6.67^ 

e ; 


3244 

6  705 

3246675 

6723 

3  249S5 

6730S 

324975 

6738 

i»f5 

6.75125 

32»625 

6753 

67962 

3.256125 

&7605 

1256625 

67712 

X»1 

6.77625 

3261 125 

€680000 

3266125 

6910 

3.2686% 

6940 

327H55 

7  0057 

3^73626 

7.15 

3J 

7173:» 

3J3t5 

7186866 

3  4045 

7 193333 

34Tt5 

7  34350 

14325 

7-33 

34535 

7^80 

14675 

7  441 

34815 

7  45850 

35 

74615 

3.579545 

7.4685 

164 

7  4715 

3.666 

7.473 

3.60 

7  4ra50 

1603 

7  4815 

3.805 

749^50 

3,660 

7.6 

3.901 

7.5015 

3.SKH3 

779850 

3.9^6fl 

7.S0159 

4.0OOO 

7.81 

4  01 1 

7^26667 

4  12^6^ 

a  00/69 

^.194 

e.075 

4  26 

8  15571 

4.3 

8.564 

4.57 

8.830 

4:8895 

8B2a5 

4,6965 

BliJ7 

47 

8  6455 

4.7175 

3-854 

4.7245 

6.8625 

4.7315 

8871 

4  7es 

a67950<) 

4M 

8888 

5,000 

6906 

5.13125 

a9i3& 

5139S65 

S.930S 

St47ti7 

8  939 

5^64583 

B966 

5348400 

9.0265 

5426636 

9203906 

5431636 

937491 

5.456 

9545 

54875 

9555 

54990 

3565 

5J065 

95B5 

5515 

9.65 

5.5215 

9? 

5S44 

975 

555T5 

ao 

5.559 

9-85 

55665 

99 

5-574 

9,934375 

55615 

9.95 

5569 

9999 

£604 

10.0009 

5619 

10.010 

56it& 

10020 

56265 

10021 

56415 

mQ40 

56715 

ID  20633 

hMn 

1 0  811375 

5690 

il.UXXU 

5695 

;t  t3 

57 

11  1805 

5  7105 

32.6 
32S 

3iocno 

33  33333 
339 

34  0O0O 
34  44*4 
34  44444 
3S.O0OO 
35-55555 
36il000 
36  21750 

36  66667 

i7.oocno 

37^175 
37385 

37  4^ 
37,77777 

3aooooo 

361313;^ 


1t^8MHr 

3ar7777MHj 

112375 

3a.m78 

H-27 

«&  lUtllAfl 

11.2995 

>»  suatfia 

n.l565 

mOOQOO 

11.705 

39.160 

1 1  750 

39.51951 

lUK 

3955^5 

11605 

39:503963 

IISSS 

lAMZStSKl 

11.905 

39.e6S067 

119^ 

39,703704 

l196tK 

39,74071 

11965 

39  777771 

12.7CJ£^ 

3961^1 

126666 

39^1852 

12925 

39.66686 

12-93 

milZS92 

12.99 

3SIJK2963 

1109 

40.00000 

131102 

40037037 

13  2155 

40.074074 

13  2455 

40U11I1 

13  2745 

4014614 

13-2845 

40  18516 

13.^945 

40222232 

113045 

4{f  25925 

113145 

44129629 

133245 

40J3333 

113345 

4037037 

113445 

40  407407 

13.3545 

40.444444 

11395 

40  46146 

14315 

40  51851 

15  016 

40.555556 

15  020 

40,5925i9 

t5j0a6 

40829S3 

1639074 

4066666 

1639  t5e 

40-703704 

16.51111 

40740741 

1675185 

40  77777 

1SJ6S 

40.614815 

17.00925 

4065185 

17.01018 

40.866% 

17-015 

40.925i» 

1706S 

4096296 

17.115 

41.00QO0 

17.166 

41037037 

17.215 

41.11111 

17.ZB0 

4313333 

I7.87t0 

45  0^KX) 

17.9065 

47  48 

17.9165 

4850000 

17.9265 

4984186 

17.9365 

4995 

17J465 

50.0000 

17.9685 

5345 

i7.&75 

57  45 

17:9735 

59.45 

17.9935 

60  45 

18^90 

61.95 

18  330 

66.66567 

19  100 

70  0000 

20.1 

72S5S 

23.25 

?^  186 

23.575 

7e  06867 

2&.9 

B275 

25<^96t 

63  0D00 

26.tj6667 

84.0000 

26  6965 

9(]B$3 

26.9 

93.134^ 

26.95B 

93535 

27  70 

93.9353 

27,77778 

94.3 

27.645 

9&35 

279 

166.850 

23.728 

14664 

28  88688 

147  0^ 

2&9 

166S 

26.93666 

2«3B96 

299 

30  0000 

30,9 

31.0000 

31  11111 

3l6Ee67 

31.9 

3aJ»00 

Pfic9s  if«  m^/fcl  to  chMnge.  Some  rfsms  arm  in  iintfted  quMnfiif. 
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Polorad  Model  12D6 

1.9S  10  4.20  GHi 

Signal  ?ourc9 

S400,00 

Model  1107  3.8  1o  &.Z0 

GH2' signal  generaior 

SSSCOO 

Affrtd  Model  632D 

Sweep  signal  genefator 

2-4  GHz  5339.00 


FETS 

aNi2e        $1.00 

40673  1^ 

MPFt02  .45 

MPFi21  1.00 

MPF131  1-00 


TUNNEL  DIDOES 

TVPE 

PfllCE 

Toaeu 

$10.00 

TD2eeA 

10.00 

m2930 

7-05 

1N393S 

7.65 

tN439S 

&.40 

AA  NICADS 

Used/pulf  out  oF  calctilators 
79^  each  or  $59.00/100 


EF.  Johnson  lube  socttef  #122-0275-001 
lor  3400Z.  3-SOOZ.  4  125  A.  4  250A.  4400A 

S29.9S/paif 


2300  MHz  CONVERTER  KIT 

PC  board  and  assembly  inst  met  ions 

S29.95 
PC  board  with  13  chip  caps  -  assembled 

PC  board  assembled  and  tested 

$119,95 


RF  TRANSISTORS 

i 

2N5184 

2.00 

TYFE 

PRICE 

2N5216 
2N5S83 

47.60 
44:1 

2NI56I 

$15.00 

2N55a9 

4.60 

2tll5G2 

15.00 

2N^9a 

€.30 

2N1692 

15.00 

2NSS0t 

10.35 

2NlOe3 

moo 

2N5637 

20.70 

2N2057JAN 

2.45 

2N5641 

4JX} 

2N287e 

12.35 

aNS642 

nm 

2N28aO 

^,00 

2N5643 

14.38 

2N2927 

7.x 

2fsl5e45 

11,00 

2N2947 

17.25 

2N5T64 

27,00 

2N294a 

15,50 

2N5842 

865 

2N2949 

a.90 

2N5449 

19.50 

2N29S0 

5,00 

2N5e62 

30,00 

2H3287 

4,30 

2f45gT3 

3.25 

2N3294 

1,15 

2N5922 

lOOO 

2N3a0t 

,75 

2N5942 

46.00 

aN3302 

1.05 

2N5944 

7.50 

aN3304 

1.46 

2N5945 

10.90 

2N3307 

10.50 

2N5946 

13.20 

2H3309 

3.90 

2N6oao 

5  45 

2N3553 

1.45 

2K60ai 

8.60 

21^3010 

e.oo 

2NeOd2 

9.90 

aNsaee 

109 

2N6083 

11.80 

2N3866JAN 

2.70 

2Neoe4 

13.20 

2N36d6JAHTX 

4.43 

2H6Q94 

5-75 

2N3924 
2N3975 
2N3927 

3.20 

6J0O 

11.50 

2Ne095 

iNQoae 

aNeo97 

10^ 
t9J5 

2S.O0 

2Vi3950 

2M5 

2Nei36 

1i.70 

2N4072 

2N4135 

t.70 
2.00 

2N6t66 
21^^62^ 

36,80 
75.00 

2H4261 

2N4427 
2N4429 
2N44.10 
2N4957 

14.60 
1.09 

750 

20  00 

3.50 

2N6266 

2N6439 
BFR90' 
BLY568C 
BLYSeeCF 

100-00 

43.45 

3.00 

2S.Q0 

25.00 

2N4g5a 

2.80 

HEP7&S30t4 

4,95 

2N4g59 

2.12 

HEPsaooa 

11,30 

2N4d76 

moo 

HEPS3O03 

29. ea 

2N5090 
2N5l0a 
2N&109 
2H5160 
2H5179 

6.90 
3.90 
1.5& 
3.34 
.49 

HEPS3005 

HEPS3006 
HEPS300T 
HEPS3010 
HEPS5026 

MM1500 

9,95 
19.90 
24.95 
11.34 

2.56 
32,20 

MM  1550 

10-00 

MW1552 
MM  1553 

MMieoi 

MM1602/2N5d42 
MMt607 

MMieei 

MMi6d9 

MMld43 

MM2i05 

MM2G0fi 

MMaODG 

MMCM9ia 

MMT72 

MMT74 

MMT2857 

MMTageoA 

MRF245 
MRF304 

MHF420 

MFrF450A 

MRF472 

MRF475 

MRF476 

MBF502 

MRF504 

MRF509 

MRF511 

MRF5177 
MRFaO04 

PT3S39B 

PT4l8eB 

PT4571A 

PT4612 

PT*e2B 

PT4e40 

FTB6$9 
Fr9784 

PT9790 
PT9847 
SOI  04  3 

some 

501118 

SD1119 

T  A  7993 
T  A  7994 
40281 
40282 
40290 


50.00 

se.50 

5.50 
7.50 
8.65 
15.00 
17  50 
300 
3.00 
500 

^15 

IjOO 

.i1 

.94 

zm 

31.05 
434!4 

20  00 

10.35 

1.15 

iM 

138 

,49 

G.95 

4.90 

8.S0 

3.00 

20,70 

1.44 

3.00 

3.00 

ISO 

5.00 

5.00 

5.00 

10.72 

24J0 

41.70 

26.40 

5.00 

3.00 

5.00 

3.00 

75.00 

^00  00 

10.90 

11.90 

24a 


electromc^ 


iWIHZ  ELECTRONIC  KITS; 

Itit  i1 

Motofotc  MC144T0CP  CMOS  Ton*  G«n»afof 

C^#05  Torie  Genefatof  use*  iMHZ  cryatii  to  pfOduce  stanoam  dual  treauency  diaf- 

Ing  fligrtal  Dtrecti^  compatible  mtt\  !2  key  Cmimfrric  Touch  Tor^  Pads.  Kit  Ji>cludes 

ftie  fo^loMlngr 

1  Motorola  MC14410CP  Chip, 

t  PC  Board 

And  all  other  parts  tor  assembly  NOWONLt  tiB.70 

with  t  MH?  crystal  $20.65 


Kit  #2 

Fttrchlld  95H90DC  Fr**csl«f  350PyiHZ, 

^H90DC  Prescaief  ctfevioes  by  iG  to  350  MHZ,  TNi  kil  will  take  Arif  35MH2  CounWf 

to  350  MHZ.  Kit  Ihcludfts  th©  foUowifiO: 

1  F&ifChlld  95H90OC  Chip 
t  2N5T79Tr*rt»tMOf 

2  UQ  eS^U  BNC  Conr^dclOrs 
1  PC  Board 

And  all  other  parti  Ipr  assamblf .  NOW  ONLY  119.95 

Less  95M90  CftTiJ  $10.95 


FAlllCHILa 

95H90OC 

fSHOlOC 

1 1C900C 

11C91DC 

11C83DC 

11C70DC 

11C58DC 

11C44DC 

11C24DC 

11C06DC 

11C05DC 

ilCOlFC 


VHF  AND  UHF  PAESCALER  CHIPS 

350MHZ  Prascaaer  DJvid«  Dy  lO/tl 
350MH2  PraacaiSf  Dividt  by  516 
G50MHZ  Pr^soaJef  D^vidt  by  10/tt 
650MHZ  Presca^ef  Divide  by  5^6 
IGHZ  Divide  by  24&256  Pfoscftler 
eoOMMZ  Fnp^Flop  with  fsael 

ECL  VCM 

PhiM  Frequency  Detector  (MC4044P;L) 

OuiJ  TIL  VCM  (MC4024P/I4 

UHF  Proftcaler  750MH2  0  Typa  FNp/Flop 

1  GHZ  Counter  OiivJdt  dy  4 

HlQh  SpMd  Oual  5^  mput  NafNOR  Gate 


E  9  50 

8-95 

16  50 

15-96 

29.90 

12,30 

4.53 

3.92 

3.82 

12.30 

74,35 

15-40 


CRYSTAL  FTLTERS:  Tycd  001 1B8S0  umirm  it  2194F 

107 MHZ  Narrow  Bar^d  Crystal  FHtet 

3  db  baAdwiUlh  i5khr  minimum  20  ^b  Dand width  ^Qkhz  minimum  40  db  tiAndwidth 

i50Kh2  minimum  Uttimaia50db:  Insertion  lOfts  1.0<1DMa«.  Rippla  l,0dt)MajuCLO^ 

-  5|Jt,  Rt.  3600  Ohfus. 

NOW  ONLY  S5.95 


TUBES 


2E2e 

$5  00 

4X1 50G 

70.00 

3-500Z 

90  00 

100TH 

144,00 

3^10002 

225  00 

572  B 

39,00 

3B28 

5.00 

SUA 

12.95 

3X25(K>A3 

150.00 

813 

29,00 

4.65A 

54.50 

5894 

39.00 

4-125A 

68  75 

6146A 

525 

4.250A 

80  00 

6146B 

6.25 

AMSQA 

8150 

5159 

1060 

4.1000A 

255,00 

&293 

18^ 

5-5O0A 

145  00 

8360 

795 

4CX250B 

38  50 

6907 

35  OQ 

4CX250F 

53,50 

6939 

9.95 

4CXa60G 

53,50 

7360 

1060 

4CX2S0K 

7200 

7964 

1040 

4CX2WR 

48.00 

8072 

4500 

4CX350A 

60.00 

8158 

765 

4CX3SQFi 

70,00 

8226 

127.70 

4CX1000A 

209  00 

8295A/PL172 

326  00 

4CXI500B 

285.00 

8456 

25.75 

4CX15000A 

400  00 

8560AS 

50,00 

4X150A 

37-00 

8950 

5-95 

i^Mft 


(602)  242-3037 


n*mt 

An  CHf  Ctl  in»  HOMET  QUKflS  ARE  PN  US  FuMOV 

AU  []RDEf*f  ^FNl  FiniT  CLiU  Dfl  Ul 

^Li.  rpiicti  4IK  ih  US.  aou  MS 
^1  «uiTi  miii(>C4jiAii:AHTEe& 

5%  itrvfce  cbarg«  on  all  bank  cv4%. 
r  Vank  VliVflJCARO/ VIS  A/MAST  EflC  MARGE 

;   Vour  Humoef 
*    (or  «qytval>ent) 


*■ 
*> 


EX9.Dtt* 


2111  W.  Camelback 
Phoenix,  Arizona  85015; '«'''«~^ 


t^  BM<iei  Sffv;ce— see  pBQe  2*3 
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DIGITAL  MULTIMETER 


600  mHz  COUNTER 


oM-'*» 


uPl 


ilf»»*!S 


cf*»   jr 


WIRED 


WIRED 


Low  cost,  high  performance,  thai  s  the  DM-7QQ.  Unhkes^jme  df  the 
hobby  grade  DM  Ms  available,  the  OM'700orters  professional  quality 
pBrtoimance  anti  appearance  at  a  ho&byist  price  It  f&atures  26 
diffeion!  ranges  and  5  lunciiorts,  all  arrar^ged  m  a  convenient,  easy  to 
use  format-  Meaaummonts  are  displayed  on  a  large  3y*  digit.  ''^  inch 
high  LED  die  play,  with  automatic  decimal  placement  automatic 
polarHy,  and  overrai^gE  indicarion,  You  can  depend  upon  the 
DM-700*  ttate-of-the-an  components  stich  a$  a  precision  laser 
trimmed  reaisior  array,  semiconductor  band  gap  refarence,  ar^d 
reliable  ISt  citcuftfy  inaure  lab  qufllity  performance  for  years  to 
come  Basic  DC  volts  and  ohms  accuracy  is  0  1%,  and  you  can 
measure  voUage  all  the  way  from  1 00  fi^  to  1 000  volts ,  current  from 
0,1  /ia  to  2,0  amps  and  resistance  from  0.1  ohms  to  20  megohrns. 
Ovefload  proiecllon  is  inherent  In  the  design  ol  t^e  DM-roO.  1250 
\^ons,  AC  or  DC  on  all  fangus.  making  it  virtually  goof  proof.  Power  ts 
supplied  by  tour  'C*  sUe  celts,  making  the  DM-700  porlabie.  and,  as 
Options,  a  njcad  battery  pack  and  AC  adapter  are  avarfabfe.  TTie 
DM'/aO  features  a  handsome,  jet  black,  rugged  ABS  case  with 
convenieni  retractable  lilt  bait  AH  factory  wired  units  are  covered  by 
a  oni*  /ear  hmiied  warranty  and  kits  nave  a  90  day  parts  warranty. 
Ordfjr  a  DM-700,  examine  it  for  10  days,  and  if  you're  not  satislfed 
in  every  way.  return  il  in  original  form  for  a  prompt  refund 


Spe&itlc^Uoni 

DC  and  AC  voits" 
DC  and  AC  Curr^m; 
R^srslance 
Input  protection 

input  impedance: 
Display 

Accuracy 
Si»: 

Weight 


..V  'C50  wited  *  IF' ' 


1 00  ^iV  to  1 0OO  Voita  S  ranges 

0.1  oA  to  2.0  Ainps,  5  ranges 

0  1U  10  20  megohms.  6  ranges 

T3S0  volts  AC  DC  all  ranges  fuse  protected 

tctrcivercurfenl 

!  0  me^orims.  DC  AC  vort$ 

3Vj  digits.  0  5  rncn  LEO 

0  1%ba»C  DC  volts 

A  ^C  cells,  opijonal  nicad  pack,  or  AC  adapter 

B"W  »  B'-H  s  6"D 

?]b9witit  batteries 


**C  ^-iili'  i*-3  .^'i-^rt^Et 


.Li'  m-ii 


TERMS:  S«1i«taclloii  gu«rintMd  or 
tnoryY  r*r«r*^iKf.  COO.  Add  Si  _&0.  M»n* 
mum  Of  del  %%.QQ.  Ordctt  umtor 
twrm,  *tM  US  Add  %\  toi  pditaae. 
Sl'J^'ffi*'    h*ndllng     Ov»*»e«».    &d 


[nWl«l  cits;-.   %|iHr;^^ 


.J 


TheCT-70  breaKs  the  f^ice  barrier  on  lab  quality  frequency  countere. 
No  longer  do  you  have  to  settle  lor  a  kit,  haff-kit  or  poor  perforntaflce. 
the  CT-70  ts  completely  wired  and  tested,  features  pfofesaionai 
quality  consiruction  and  specifications,  plus  is  covered  by  a  one  yisar 
wfirranty.  Power  for  the  CT-70  is  provided  by  four  "A  A'  site  batteries 
Of  1 2  volts<  AC  or  DC.  available  as  options  are  a  nioad  battery  pack, 
and  AC  adapter  Three  selectable  frequency  ranges,  each  with  its 
own  pre-amp.  enable  you  to  msKe  accurate  measurements  from  less 
than  10  Hz  to  greatef  than  600  mHz,  AH  switches  are  conveniently 
located  on  the  front  panel  tor  easeot  cperatfon,  and  a  single  input 
lack  efim mates  the  need  to  change  cabies  as  differeni  ranges  are 
selected.  Accurate  readings  are  insured  by  the  use  of  a  large  0,4  inch 
seven  dlgll  LED  display,  a  1 .0  ppm  TC  XO  time  base  and  a  handy  LED 
gale  light  Indicator, 

The  CT-70  is  the  answer  to  all  your  measurement  rteeds,  in  the 
field,  in  ihe  lab,  or  in  tfte  ham  attack.  Order  yours  today,  examine  it  for 
10  days,  if  you're  not  completely  satisfied,  return  the  unit  for  a  prompt 
and  courteous  refund 


Specfftcalfofit 

Trnquency  range 
Sensitivity 

Stspillty: 

Display 

Ifrf^ut  protection: 

inpui  lmpad«nc#; 

Power; 

Gate 
Decimaf  point: 

Si^e 
Weight: 


to  Hz  10  over  600  mHz 

less  than  25  mv  to  1 50  mHz 

lt»  than  150  mv  to  600  mHz 

1  0  ppm,  20-40X;  0,05  ppm/  'C  TCXO  crystal 

lime  basiQ 

T  digim,  LEO.  0  4  incfi  heigM 

50  VAC  to  60  mHi.  10  VAC  to  600  mHx 

1  megohm,  6  Rrvi  60  mHi  ranges  50  ohms 

SCO  mHi:  range 

4  AA'ceJIs,  12VAC/0C 

0  1  sec  and  t  ,0  see  LED  gsie  hght 

Automata,  aU  ranges 

1 10  wiin  batieties 


CTTOwi^Ki  +  levied. 

Cf^TOWl  form 

AC  tdapter. .     .  

Hicma  P4cfc  with  ACKUmi^ffcnmQstf 
telescoprc  vnn^p  afitenr^i.  bnC  phiD 


Jk  «  «    d  ik    i 


a9& 


rafnssiy  Blaotrcii 


f^ni 


BOX  4072,  ROCHESTEa  N.Y.  14610 

PHONE  ORDERS  CALL 

(716)271-6487 
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7^  TECkNiCAl  libRARy 


•  BEHIND  THE  DIAL— BK7307"By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  feceivers. 
antennas,  freqtiencies  and  mterference,  S4.fe.* 
•THE  CHALLENGE  OF  160— 9K7309~is  the  newest  book  in  tha 
73  technlcallibrafy,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vides all  necessary  informatron  to  gel  started  on  this  unique  band. 
The  alf-important  antenna  and  ground  systems  are  described  in 
detaii.  The  mtroduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack,  This  reference  is  a  must  for  new 
and  experienced  'Top  Band"  operators,  Price:  $4,95.' 

•  iC  OP-AMP  COOKBOOK— BK1028— by  Walter  G-  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  260  practical  circuit  applications,  fiberaliy  il- 
1  us  I  rated.  592  pages,  SVs  x  SVa,  so  ft  bound.  $12.95.* 

•  THE  POWER  SUPPLY  HANDBOOK—  BK7305— Need  a  power  supply  lor  a  gadget  you're  building?  fn  the  POWER  SUPPLY  HAf^D- 
BOOK  there  are  dozens  ready-io-build,  plus  detafled  steps  for  designing  your  ovwn.  There  are  circuits  and  parts  lists  for  ali  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly  stable  regulated  versions.  If  you  need  a  circuit  to  convert  a  DC  voltage  to  a  higher  or 
lower  voftage,  turn  DC  into  AG,  or  AC  to  DC— then  this  is  the  book  you  need.  With  more  than  400  pages,  you  should  be  abie  to  find  just 
the  circuit  you  need.  Without  a  doubt  one  of  the  best  power  suppiy  source  books  available,  compiled  by  the  editors  of  73,  S7,95.* 

INTRODUCTION  TO  RTTY— BK73S0— A  beginner's  guide  to 


radioteletype  including  teletypewriter  fundamentals,  signals. 
distortion  and  RTTY  art*  You  can  be  a  RTTY  artist!  A  73  pubhca- 
lion.  $2,00-* 

•  THE  NEW  RTTY  HANDBOOK- BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  alf  previous  RTTY  books  ob- 
solete. \i  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
aliKe  $5  95  * 

•  PROPAGATION  WlZARD^S  HANDBOOK— BK7302- by  J.  H. 
Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  o(  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer,  The  result  was  a  theory  of  propagation  forecasting 
based  upon  Interplanetary  alignment  thai  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  took  at  communications  past,  present,  and  future,  as 
well  as  teacfting  the  art  of  propagation  forecasting,  $6.95/ 


h*vr!  (pin  ni».|ii^"*"*""'"'*"'Wl 


•  SSB . , ,  THE  MTSUNDERSTOOD  MODE— BK7351  —by  James  B. 
Wilson.  Single  Sideband  Transmission  . . ,  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B^  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technicaliy-serlous  ham.  S5,50/ 

•  SSTV  HANDBOOK— BK7354(hardeover),  BK7355(so  ft  cover)— 
This  excellent  book  tells  all  about  it,  from  its  history  and  t>asics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits,  monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  softbound  $5.00.' 

•  WEATHER  SATELLITE  HAN DBOOK-BK7370— Simple  equip- 
ment  and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas^  receivers,  monitors,  facsimile  you  can  bufld. 
tracking,  automatic  control  (you  don't  even  ha^e  to  be  home).  Dr. 
Taggart  WB8DQT.$4.95.* 

•  73  DIPOLEANO  LONG  WIRE  ANTENNAS- BKIOie— by  Edward  M.  Noll  VWFCU.  This  Is  the  first  collectionof  virtually  every  type  of 
wrre  antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed  construction  data  for  73  different  anienna  types. 
Appendices  describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on  measuring  resonant  frequency,  velocity  factor,  and 

swr,  $5.50,* 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS— BK7304 

—With  the  GIANT  Book  of  Amateur  Radio  Antennas  by  your  side, 
antennas  will  become  the  least  of  your  worries.  Over  450  pages  of 
design  ideas,  theory  and  reference  data  make  this  book  live  up  to 
its  title.  The  7  chapters  cover  everything  from  basic  antenna  theory 
through  designs  for  DIY  accessories,  as  well  as  dozens  of  antenna 
designs.  Whether  planning  to  bulfd  or  buy,  design  or  admire,  test 
or  enjoy  a  ham  antenna— this  Is  the  book  for  you,  From  the  editors 
of  73;  published  by  Tab  Books.  $12.95  Hardback.* 

•  73  VERTrCAL,  BEAM  AND  TRIANGLE  ANTENNAS  — BK1069— 

by  Edward  M.  Noli  W3FQJ.  Describes  73  different  antennas  lor 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
irne  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5,50.* 

•  VHF  ANTENNA  HANDBOOK— BK7368— The  NEW  VHP  Anten^ 
na  Handbook  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHf  and  UHF  antennas  ...  A  practical  book 
written  for  the  average  amateur  who  takes  joy  in  building,  not  full 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  buitd.  $4.95.' 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  maU  lo: 

73  Radio  Bookshop  •  Peterborough  NH  03458,  Be  sure  to  include  check  or  detailed  credit  card  information. 

*Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


Dipdeai 

Long'WirG 

Antennas 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


licENsc  STudy  quides  &  tapes 


•  NOVICE  STUDY  GUIDE— SG 7357 --Here  is  a  completely  new  stydy 
guide  and  reference  book  for  the  potential  ham.  This  Is  not  a  ques- 
tion/answer memoTkation  course.  Electronic  and  radto  fundamentals  afe 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  laiest  FCC  amatour  regula- 
tlona,  as  wed  as  application  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio!  $4,95/ 

•  GENERAL  CLASS  STUDY  GyiDE"SG73&8— A  complete  theory  course 
tor  the  prospective  General  or  Technician,  This  reference  explains  tran- 
sistor,  amplifier,  and  generat  radio  theory,  while  preparing  the  Novice  for 
the  ''big''  ticket.  After  gettmg  your  ticket,  you'it  use  this  guide  again  and 
agatn  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  S5.56." 

•  ADVANCED  CLASS  STUDY  GUIDE— SG1 081— Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB.  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  m 
detad  In  this  easy-to-follow  study  gutde.  Special  modes  and  techniques,  such  as  RTTY,  are  aJso  treated.  An  engineering  degree  is 
not  necessary  to  master  Advanced  theory— try  this  book  before  visiting  the  examiner's  ofiicel  S5.95/ 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SGI 030— Before  going  for  your  1x2  calL  tt  pays  to  be  a  master  of  the  Extra  class 
electronic  theory*  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  understood  before  atlempUng  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95.' 


[ft   IMOVlCe  A 


NOVICE  THEORY  TAPES 
Startling  Learning  Breaitthrough 


•  NOVICE  THEORY  TAPES— CT7300~Staftling  Learning  Breakthrough.  YouH  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes. Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  is  interested  ir^  helping  get  mora  amateurs,  so  we're  giving  you  the  complete  set  of  our 
tapes  tor  the  incredibly  low  price  of  ONLY  S15,95,' 

Scientists  have  proven  that  you  learn  faster  by  iistening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time— even  white  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understandiinp  of  the  basics  which  will  be 
Invaiuableioyoufortherestof  your  life!  Can  you  afford  to  take  your  Novrceexam  without  first  listen- 
ing  to  these  tapes?  Set  of  4— $15.95/ 


f?S  fSlDVlCE  4  f 


SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7350— Prize^winning 
programs  from  the  73  SSTV 
contest,   Excelient  tor  Demo! 


-iTrnot  C0***\ 


fftcooi  COUfiSll 


H^ 


Any  Four  Tapes  For  t15.B5t  * 
•4.95  Each  I  * 


If 


tt 


GENESIS 

5  WPW-CT7305— Thi$  In  thfl  b^trnilriQ 
tape  for  peopli^  wT^q  do  ^ot  Know  ifia  ccMie 
ai  all  tt  likes  mem  irirou^h  tt^  26  letlQr^, 
10  numtMtm  wtd  n«cas9&ry  punctuatic^n, 
oo4inpt«lo  wUft  pfflclics  evenf  *top  of  lti« 
wdy  u^nf  ini  newest  &tJL2  t^acniJiQ  t«cth 
niquea,  It  Ifl  ftlrnost  mtractilou^it  m  cms 
iHHir  ftmfVf  pttop^— fn^tudlno  Md«  of  f«n 
--af«  ibt«  to  master  ilie  ood^  Ihm  *i»i  ot 
learning  gl 


«oite«  ii«4it  al  ttm  official  f  CC  standaiofrtci 
ottiar  ttipe  w«Va  naam  unos  tt^esa  stan^ 
4aitt^,  »a  mftny  p«of»i»  flur^  tti«  co<to 
whan  Ihey  am  tuodenly— under  ^ressum 
—laced  Willi  ctiarsctai^  satit  at  13  wpm 
ami  spaced  fm  "5  mpm\  Thit  tape  ia  nat 
rT>#mDri£^kE«.  unUUtt  ih«  zany  5  wpm  tape, 
sif»c«  the  c<K)t  ^ripupa  era  ^rvtirely  rencioin 
i:itafaclaf3  isrti  in  groups  of  l\^. 


«*TME  CAfyADlAN" 

10+  WPM-C773lO-73liasn'l  fomcitlun 
th«  Canadian  hama— aur  lO  WPFvf  iikpa 
propares  ydU  to  bf^i^Jte  ihrough  ycui  courv 
ify's  tfcenslng  6xam«  LIKi?  the  olher  coda 
groups,  the  ta pa  is  i^cil  n\&ftiQtii&bl&  and. 
ort&e  inaatdreej,  pf  ovide^  a  margin  of  safe- 
ty in  the  actual  X9%i  shluation, 


«<BACK  BREAKER" 

13+    WPM— CT7313— Code  flrduHi 


73  CODE  SYSTEM  TAPES 


"COURAGEOUS** 

30+  Wf*M  — CT73aO— CoSft  la  wtins  gets 
you  when  you  f^  fw  itm  &Ltre  ci«ss  U- 
cttmi,  II  ts  &o  efnbarfaislng  io  pantc  mjt 
jutt  tyacavse  you  dtiin't  pf»parf  yomset^ 
wim  this  tape  Trrau^ri  thi%  It  oofy  ooe 
mord  fasiaf « ttw  code  m oupa  vs  sd  flfTfl- 
ouli  it\ai  you'll  almost  fail  amieep  copying 
tt>o  FCC  stuff  l>y  comparison.  Uiefl  report 
mat  it>ey  can't  believe  hmt  e«iy  ^  p^ 
fefiity  is  wUri  this  f  antseitc  one  hour  lape. 


**OUTRAGEOUS" 

25  +  WPM— CT7325— Thl&  1&  Ififl  lape  for 
ttiat  email  urpup  ot  overacshlftvlno  hams 
who  wouidn  t  be  conient  to  aimply  satisfy 
tne  CQ^o  mqulreni^nta  of  thd  Brtra  €t&m 
li&en^.  Ii's  the  toughcti  tape  we've  got 
and  w$  l^eep  a  p^rti  an  0  nt  f  1 1  e  o  f  ti  ii  ms  who 
twve  fn  fti3  f  e  '^  U  L»!  y  s  Know  i*hen  you  're 
up  to  speed  anEj  •m^U  inficiit^  your  r^ain^ 
In  73'B  CW  *'Hall  of  Ffirtw/' 


gr. 


artio  mjight  otherwise  drop  CHd 

•THE  STICKLER" 

i+  WPil— CT7306— Thts  Is  the  practice 
ia|H)  foi  the  Novice  end  Technician  il- 
censea.  H  I*  made  inj  of  on«  soiitt  h<HJT  of 


again,  at  91  t}«i»k  t3  p«f  so  ytm  vil)  tie  gi 
i     K.  t  ***®  *ften  you  Sll  down  in  froitl  Of  tli« 

to  oegimiete    g^ee^y-^S^  ^trernrnwit  maiwcjor  and  he 


stmrte  ending  you  plain  lanffudfie  el  cvtty 
1 3  per.  You  heed  Ih  la  ejttm  margtn  i  p  ove«  > 
ooiTHi  the  panic  which  Is  universal  ^  ttie 
t«!  siiuailor^t.  When  v<iu've  spent  your 
money  end  lime  to  take  the  ^&3L  you'll 
thank heairana you  Had  thl«  back-breaking 
tape. 


Use  ihe  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  ot  paper  and  mail  lo: 

73  Rad^o  Bookshop  •  Petefborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information, 

'Add  $1.00  handling  charge.  Noie:  Pfices  stib(ect  to  change  on  books  not  published  by  73  Magazine. 
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16K  EPROM  CARD-S  100  BUSS 


8K  LOW  POWER  RAM  KIT-S  100  BUSS    V'-!? 


(#4 


■»*l 


*59.95 

KIT 


SALE 


OUft 

BEST 

SELLING 

KITI 


USES  270d-|f 

Thousands  of  persona!  and  business  systems  around 
the  world  use  this  board  with  complete  satisfaction. 
Puts  16K  of  software  on  line  at  ALL  TIMES!  Kit  features 
a  top  quality  soldermasked  and  silk-screened  PC  board 
and  first  run  parts  and  sockets.  All  parts  (except  2708's) 
are  fncluded.  Any  number  of  EPROM  locations  may  be 
disabled  to  avoid  any  memory  conflicts.  Fully  buffered 
and  has  WAIT  STATE  capabilities. 


Ml  950 


OUft  450NS  270a^S 
ARE  S8.95  EA.  WITH 
PURCHASE  OF  KiT 


J 


ASSEMBLED 

AND  FULLY  TESTED 

ADD  $25 


A 


[450  NS  RAMSQ 


Thousands  of  computer  systems  rely  on  this  rugged,  work 
horse.  RAM  board,  Designed  for  error-free,  NO  HASSLE, 
systems  use* 

KIT  FEATURES: 

1  Doubled  sided  PC  Soard  wilti  soicler 
mask  and  silk  scf&en  layout. Gotd 
plated  contact  fjrigets 

2.  All  sockets  irrcluded, 

3.  Fully  buffered  on  all  address  and  data 
fines. 

4.  Prtantom  is  jumper  seiectabJe  to  pin 
67. 

FOUR  7S05  reguLaiors  art  provided 
on  curd. 


*«4 


Blink  PC  Board  w^DoeumenlatiDn 

S29.95 

Low  ProfiJfi  Socket  Set    13.50 

Support  IC"s  (TTL  &  Reguraiors) 

$9.75 
Bypass  CAP'S  (Disc  &  Tantalums) 

$4.50 

ASSEMBLED  AND  FULLY 
BURNED  IN  ADD  $30 


1*4 

l«1 


1*4 
l«* 
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16K  STATIC  RAM  KIT-S  100  BUSS 

PRICE  CUT! 
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Vliiiiiiiiiiiiiiii 


FULLY 

STATIC,  AT 

DYNAMIC  PRICES 
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WHY  TH£  211  i  RAM  CHIP? 

We  *eei  tM?t  t4  ft  tfl  b^tric  neitmOuilry  lUndvd 
RAI*  chiis  t^i^v  !h»  5lCi  w«it  "This  Tn«ani  prtcm, 

?M4  i*FULL¥  STATIC  W#fto^  iU%  tt  rfieOMLV 
way  ta  go  on  me  S^tOG  Qtri^'  WeVa  all  rtcNird  lh« 
HOffROR  sTOrlBS  sboul  »orfie  Dyntimlc  Ram 
iSoards  having  trout^le  with  DMA  tnd  FLOPPV 
DISC  DRIVES  Whfj  nMtJfc  the*o  itrnds  of 
prcblefTis^  And  tinstly,  eviffi  ainong  cilhRr  4K 
StKt  ic  R  AWr  t  tnt'  2t  T  4  «t«nd»  ovtt  No<  JiM  4K:  stHt  c 
ftjims  are  crftaltd  eqk^*  Some  at  fh*  «Hlwr  4K  t 
lurve  cJodW^  ctrip  ar-t^^  hnet  and  variom  iwitr^ 
i^mdDWE  jii»t  m-  cHlic^  n  t>yn»Enic  RAM"i  Sofrw 
ol  out  compflhtor't  ifiiK  bovtJ^ij'St  ihasir  nrtcivif 
{itrvi  c;«£  eut  ^  o^t  u$*  T  hfr  3 11 4 1»  in?  ON  tt  logian 
Choice  ff^r  fl  tf<iut}le-freeL  aitraightforwArd^fe^ign 


«IT  FEATUnCfi 

1  Ai}df4^s^ibi«  »  four  !Hc>arflie  4K  Blocks^ 

2  OH  BQA^D  QANK  SB^CT  cnxt^Uy 
tCrQfti«fflO0  St^rKtATifl   Anowf  up  io  $I2K  ^n 

3  Uses  3114  (450NS)  4H  Sialic  Rami 

4  ON  BOARD  SeLfiCTABLE  WAIT  STATES 

5  D6ub<P  si  dud  PC  Boafd.  with  solder  mask  arid 
tllk  scr£«n«^d  intyou).  Gold  plated  coniacl  lingers 
S  All  add^a&s  ind  dalfe  lin«t  fully  bu'fpted 

7.  Ktt  inclMfllW  ALt  PiHj»  «fttf  9&Cii*ts 

i  PHANTOM  b  iiKnp«ratf  toPlHC? 

9  L&HPtmm  ^flKHr2aRWfiT>|»CALCr«»Ifi« 

10.  BlanhL  PC  Bcarif  oin  tim  fM^pulated  as  any 
rmililpk  of  4K 


v. 


BLANK  PC  BOARD  W/DATA— $33 
LOW  PROFILE  SOCKET  SET— $12        ASSEMBLED  &  TESTED— ADD  $30 
SUPPORT  ICS  &  CAPS-S  19.95 


16K  STATIC  RAM  SS-50  BUSS 

PRICE  CUTt 


RJLiY  STATIC 
AT  DYNAMIC  PRICES 


S3SIIIEIIIE|]|lllli 
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KIT  FEATURES:   1 

2 


FOR  SWTPC 

6800  BUSS! 


ASSEMBLED  AND] 
TESTED  -  $30 


Addressable  on  16K  Boundaries 
Uses  2114  Static  Ram 

3.  Runs  at  Full  Speed 

4.  Double  sided  PC  Board.  Sofder 
mask  and  silk  screened  layout. 
Go!d  fingers. 

5.  All  Parts  and  Sockets  included 
5.  Low     Power     Under    2    Amps 

Typical 


BLANK  PC  BOARD— $33 


COMPLETE  SOCKET  Srr-$12 


yv 


SUPPORT  res  AND  CAPS-$iaS5 
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S-tOO  Z80  CPU  CARD 

ASSEMBLED  AND  TESTED!  READY  TO  USE?  Over  3  years  of 

design  efforts  were  required  to  produce  a  TRUE  8*1 00  ZBO  CPU 

at  a  genuinely  bargain  priced     a  ulj^i       $i  l%CI95 
FEATURES:  ^  wn^*  la^ 

♦  2  or  4  MH2  Operation, 


Ptrtect  For 
QEMi 


Generates  MWRITE  so  no  frortt  panel  reqtilrec!. 

Jump  on  reset  capability 

8060  Signals  emulated  f«>r  S-lOO  compatability. 

Top  Quality  PCB.  Silk  Screened  Soldar  Masked.  Gofd  Plated  Contact 

Finger^ 


LOW  POWER  -  250NS 

2114  RAM  SALE! 

4K  STATIC  RAM'S.  MAJOR  BRAND.  NEW  PARTS, 
These  are  the  mos!  sought  after  2114'5.  LOW  POWER  and 
250NS  FAST.  syso  ^  q^  Q  pof  *55 

SPECIAL  SALE:  fV^v  r^^ant  trve  rlg^l  to  limit  quin4lit«,> 


FROC.  TECH.  OUrrS  THE  MlCROFftOCESSOR  BUSlHESSi 

FACTORY  CLOSE  OUT  -  SPECIAL  PURCHASE! 

f^16KRA 

16K  S-100  Dynamic  Ram  Board  -  $149.^^ 

ORIGINALLY  PRICED  AT  $429  eachi 

We  purchased  the  remainrng  inventory  of  PT  s  popular 
t6K  Ram  Board  when  they  recently  closed  their  plant. 
Don't  miss  the  boat!  These  are  brand  new, fully  tested. 
ASSEMBLED  and  ready  to  go.  All  are  sold  with  our 
standard  90  day  limited  warranty!! 

72  Page  Full  Manual,  Included  Free* 


NOT  ASSOCIATED  WITH  DIGH'AL  RESEARCH  OF  CALIFORNIA^  THE  SUPPLIERS  OF  CPM  SOFTWARE. 


**m9i 


Digital  Research:  Computers 

^  (OF  TEXAS]  '^ 

P.O.  Box  401 565  •  GARLAND.  TEXAS  7S040  •  (214)  494-1S05 


TERMS:  Add  5(K  posiag€,  we  pay  t>alanc<i.  Orders  under  St£  ddd  75C  handMi^g 
No  CO  O  Ws  iccffpi  Visa^  MaslefCfiaf^e.  and  Amatic^n  Expt«ss  c^rds  tvL 
Res  add  5^  Tax  FcKMffti  Qf6mr%  («jic«pt  Canada  add  20%  P  ^  H  90  Day  Mon^y 
Uttck  GuararTie«  on  Alt  iiemi 


.*  + 
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SPECTRONICS.  .Nc. 


BARGAIN 


f 


OUR  BEST-SELLINQ  MULTI-BAND! 


S 


^^m 


m 


i 


^^ 


^ n 


(fMDg»HlNI) 


AS  LOW  AS 


«73 


75 


•  One  haft  She  length  of  conventloraJ  tialf-wave  dipoies 

•  Mytti-band.  Mylli-ffequency, 

•  MiUimum  eificitncy  —  rto  traps,  loading  coils,  or  stu&s 

«  Fylly  assembled  and  pfe-tuited  —  no  measuring,  no  cytting 

•  AW  weaitief  rated  -- 1  KW  AM.  ?  5  KW  CW  of  PEP  SSB 

•  Proven  performance  —  irwrt  llian  10,000  t«^B  been  tseuvereti 

•  Pernirt  use  of  the  fuir  Qa£»at)ilmes  of  today^s  Soand  xcvrs 

•  One  feedime  lor  operation  on  au  bands. 

4O-1OH0/A  40/20/15/10  Mtrs  (36)  ... .  $73.75  c 
B0-40HD/A  80/40  Mtr  bands  (69)  .....  77,25  c 

75/40HD/A  75/40  Mtr  bands  (66) 73  JS  c 

75-10HD/A  75/40/20/15/10  Mtr  (66), . . .  89.95  c 
80*10H£I/A  80/40/20/15/10  Mtr  (69). . . .  94.95  c 


It  irs  me  uttfmal«  \n  ptddtes  your  fooklng 
tof  may  w«  ttcommftfid  the  BencMr.  It's 
B Imply  ttit  nicest  one  wq'vq  sten  yot. 

BVt  paddle  w/black  base $3§J5  c 

BY1  Oeiuste  model  w/chrome  base, . .  49.95  c 


•  OWE  HOUR  iiAfY  «ii*mb^y,  -  1  YEAR  MamntM 

*  op«ri|ii0n  •  1^  INCH  LED's   •  T}5%  «ii«mbl«^ 

rtOiQ.  rw«  1  wm  lo«  co«l  couni«f  tn  do  u  t^i*  fd^  i^  mt 
trp«9  i>t  ndioft,  TV  mats  P1.L  ^tpik  contfiiutfff  mnwHtAirsoB 


T-Ifti 


3.H 


2.W 


CATALOG  SPECIAL  — 

T101  antenna  free? 

A  S3. 95  value! 


NEW  from  HYGAIN! 

A  %mM  v.iu#i  TH50XX  5  0. 

ONLY  lO-IS-ZO  Metflr 

$991^0  Bum  —  Rated 

LL  I  Full  Legal  Power 

TAUCK  SHIP  ONLY   Qutpuf 


IMPROVE  YOUR 
RECEPTION! 


AN  AMECO  ALL> 
MNO  PREAIIPf 

•  204-  dB  Gam 

•  Low  Price 


ONLY 


«49 


95 


and  IpufKPUi  r^fKjio^  01  m^si  rpc«rvoi>»  Direct  »»>icltir»g 
lemc  Qi  fKMmp  incJudM  tr«r  lupp   11 1*  VAC  wuod  { 


OIPOLE  HEADQUARTERS 


CABLE 

iU  FOAM,  tit  dens  braid  bflU 
iU  FOAM,  n\  dens  brard  100  K 
RGseA/U  suanded  center  50  ft . 
UGSBAfU  stranded  center  iOO  tt 
nas$  3  n  w/PL259  each  end. , , , 

RG5e5flw/PL259e3Chend 

RGSa  50  tt  W/PU59  each  end. . 

COPPER  WIRE 

•14  ttrind9d,  100  ft  spool 

f14  solidcopper  enameled  tOO\ 


112.95  c 

24,00  « 

6.9Sc 

-  9  95  d 

. .  3,35  b 
4.39  b 
9,95  c 


SMc 


¥*■**■ 


lltSULATORS 

Em  Int,  porcelain  per  pair , . . 

DOG  BONi,  porcelain  sei  of  3  ..... . 

HV  GAIN  #155  cenier  insulator ..... . 

HY  GAIN  Cycoiac  end  ins  per  pair . . . 
HOSLEY  dipole center  msulator  . ,  - . 

COMHECTORS 

PL25t  UHF  mate,  2  per  pkg  

50239  UHF  female  chassis  mt .   . . . 
UG175  Adapis  RG58  to  PL259,  pkg  2 
UG 176  Adapts  RG59  to  PL250.  pko  2 
PUSa  UHF  doutJie  female 
DM-SP  UHF  double  male 

M359  90  dea  UHF  eltjow  conn 

UG8BU  0NC  maie  for  BG58 

1094  BNG  femafe 

M3S0  UHF  "T"  connector .,,.,,.. . " 

UG255  UHF  female  |o  BNC  male 

UG273  BNC  female  to  UHF  male 


SJSc 


..99  a 
1.50  » 
5.95  b 

3.95  b 
5,75  m 


.1,59  a 

.89  a 

.59  « 

.59 1 

.99  • 

L69a 

2.101 

1.49  « 

,1.49  a 

.  3,95  a 

.  3.49  a 

2.45  a 


$1495 


■DDEl  It 

•t 

iOBIL  4:1 


rt^  . 


=:3 


1  new  111  tuimttl  snik  ni^^w*^  '-'^:'^«  >  «-  i  .»*.  *-^^ 

S   lUUlm  U&»tTNIHC  AtftfSTEl    .-^'-'j  •  '-^r^^  |i,.  ...■       ,uj'i  /^Lis  brf 

i^i  Has  iOEi  t^  ill  HiMeiirt  &  m  VI  iiaCI  fficff  rui 
■ni 


C*«(i  F*  *  HKiitit  1 1  Mucbri,  St  »  1%  »m  i^Uw»i  loti  ii«<<  ti  II 

■till  tL..^....m  H  iiiil  I  K...„,.,II4  15 


2  METER  ANTENNAS  at 
BARGAIN  PRICES!! 


ftin«in  3  db  GAIN 

\    MAGNETIC  MOUNT 


t4e>N 


ONLY 


Modki  287 

Wi  u  ito. 


$19 


95 


i 


An  economicar  aliernaiiv^to  drilling  a  hole* 
A  magnetic  antenna  by  a  name  you  can 
I  rust  at  a  lo^.  low  price. 

Model  286  Sama  but  trunk  lid. . , .   ,  $15.95  b 

H      .«.My|V  JPfMCO 


v^t^^''• 


2.8  dbd  GAIN 

BASE  ANTENNA 


'J     \ 


ONLY 


Mmtet  A2-6P 

Wl.  3  lbs. 


$9.as 


At  lasl!  An  inexpensive,  omni  direciionaL 
144-146  MH2.  1/2  wave  antenna.  Fits  1  %" 
mast.  50  ohm  imp  A  good  antenna  at  a  very 
allorddbfe  prrce. 

FROM 


Ti«-^. 


[[  3iv%nt\*  antennas  ]) 


ON  GLASS  MOBILE  ANTENNAS 

Modern  lecfinoiogy  [ms  y^ou  mount  a  mobHe 
antenna  riptii  on  the  w^indo*  Ideal  tcif 
toug^  fnstaiiations.  3  models  available 

AH151.3G  144-174  MHz,  3  abgn     .    13395  b 
AH220,3G  220  MHz.  3  dbgn  33  95  b 

AH450.5G  406^512  MHz,  5  db  gn 35.95  b 


224 


HF  A  VHF  BEAMS 
md  VERTICAIS 


SPECTROHICS.  INC 

1009  C»r»«M  SU   0«*   fvk.   Iltlnat*  •  C0304 

aj2)  848-6777 


2  MTR  DUCKIES 


u 

HM-4 


M<Ml*t  Hii-4,  Hm  5.- 10-^-32  l^vaad  Fits 
Motoroli  HTt  COM  tC2 1 5  ifKl  StBfi<]4f d 
148A  17.0^ 

Moctol  HW-i.  Same  as  «»m.  &i4  «nlti 
PL  2  5  9  connector  $t  .00 

IrtMlal  KW-ZM.  Same  *itri  TNC  &Qnn*C' 
tof  for  Wttson  1405  StB^iO 

Modal  HI#-227,  Sairw.  but  witn  BNC  QOrv 
rtector  t«rmiiia(}on  fll.OO 

llo4ai  KMh339  WitTi  F  connector  Tor 
Wiaim1402STafnf» I1L50 


HII^S 


HHISO  2mlr,  3db  trunk  Up  ant. 

HM179  2mlr,3db hole  mount  ant. . . 
HM20  2mtr,  3<lb  for  marine  use, . « . . 
HM1 76  440MMZ  5db  trunk  Hp  ant . . . 
HM175  44QMHZ  5db  hole  mount  ant 
Htl224  220MHz  4db  trunk  lip  ant , , . 


ftlB.SOb 
.  28,00  b 
.  39.00  b 
,  33.00  b 
.29.00  b 
.  33,50  b 


fl^ 


AR2  Smeter  Ringo  base  ant . . . 
ARX2  2mir  RinQO  Ranger  base  ant 

AR220  220MHz  Rmgo  base  ant 

ARX220  220MHz  R^ngo  Ranger. . . . 

AR450  UHF  RIngo  base  ant 

ARX450  UHF  Ringo  Ranger  bse  ant 

AR6  6  meter  Ringo  base  ant , 

ARX2K  Adapts  2M  Ringo  to  Ranger 

A147-44  eie  2M  FM  beam  ant 

A147-11  11  e(e2M  FM  beam.  *.,... 
A147-20T  lOele  2M  vert/horz  twist. 
A144^7  7  eie  2M  CW/SSB  beam  . . . , 
A144-1 1  1 1  ele  2M  CWiSSB  beam.  . 
A144*tOT  10  ele  Twist  OSCAR  ant , 
A144'20T  20  ele  Twist  OSCAR  ant  , 

A220-7  7  ete  220MHz  beam 

A220-1 1 1 1  eie  220MHz  beam  .... . 

A440-6  6  ele  UHF  f  M  beam  ....... 

A449'11  11  eie  UHF  beam.,.. 


A432-11  1 1el  432MHz  SSB/CW  beam  34.95  c 
AFM4D  l44-14aMH?  Fouf  Pote  . . , . 

AFiyi24D  220MHz  Four  Pole * . 

Anyt44D  435-450MHZ  Foul  Pole. . . 

AS02  2M  Squaio  horiz  ant 

I_AC-1  Coax  iigriining  arrester 

U^C2<  Coax  ijgtitnmg  arrester 

ATB34  *  4  eie  20- 10m If  beam  . . . , . 
ATV3  20- 10ml f  trap  vertical ....... 

ATV4  40  lOmtf  I  rap  verllcat 

ATVSeO-lOmir  trap  vertical 

A50*3  3  eiemeni  6  meier  beam  . . . , 

A50-5  5  element  6  meter  beam 

A2a^3*  3  element  10  meter  beam 
A432-20T  432MHz  20  eJe  twist , 


$24.95  b 
.  39 J5  c 
,  24.95  b 
,  39.95  c 
.  24.95  b 
.  30.95  C 

.  16.95  b 
.  24.95  b 
.  36  J5  C 
.  62.95  d 
,  25.95  c 
.  36,95  d 
.  42.95  c 
62.95  d 
.  2i.95  c 

.24.95  c 
.  34.95  C 


69  J5  c 

.64,95  c 

.  $4.95  C 

,  19.95  b 

. ,  4  JB  a 

. .  4.95 1 

219.95  # 

49.95  • 

69.95  e 

^.95  « 

39,95  d 

.  59.95  e 

69.95  *' 

.  59-95  d 


AVGHAOE  SHIPRKG  COST  OUIOE 


ftf 


eAlJ.AMA 


WHOKT  t,t,lM 


10 


IQte 


lei 


ur 


i£ 


iLflO 


"|-  •^— 


ESTIMATED  «EJG>tT  COOU«a 


uc 


iJL 


*3^_       ^ 


£«B 


t  111 


*1 


Mflt  mTtfVWtiOKAt  0fl06l9  i^i  ^  Pmiiqfnk 
rrOiS  UARX£D  ft  ««  »  mrit  Uvch  fioMct. 


2M  BASE  ANT.  PACKAGE 


Cushct^H  AR2  Ringo 
South  River, 
PFM71  Roof  mount 
AI^-SP  5*  ftlum  mast 
Lag  bolt  A, 
SO*  eu  foam  coasL 
Fl.259  coaM  conn. 


$59 


iS 


Wt  16 


FfMCO 


The  most  rugged  6  &  2  meter  tneams  weVe 
seen  yet!! 

A  2-10 10  efe,  2M  beam , , ,  $44 J5  d 

A2-55  efe.  2M  beam,  9.5db  gain, , . . .  27,95  c 
A  2-2  10  ele,  2M  dual  polarization. . , .  46.50  • 

A62  6&2M  antenrra  on  one  boom 74.95  • 

A6-5  5  element  6M  beam^  1 1db 46.S0  • 

A6*3  3  ele  @M  beam.  7db  gain ...  30.00  d 

A  V/4  220MHz  10 ele,  13Jdb 32.95  d 


«9 


Sd95    ''BU<=K  BUSTER'* 
9         SF-2  ANTENhTA 

Fits  ail  Hustler  deiujre  mobile 
mounts  3/8"i(24  base  5/8" 
wave  two  meters.  3  4  db  gatn 
SWR  a^  resonance,  adj  \o 
1 .5: 1  or  better  Bandwidth  6 
MHz.  2  1  or  batter  SWR  lOO 

watts  max. 


$ 


7995 


NEW  4-eTV 
VERTICAL 


ft 


I 


SF-2 


One  setting  covers  10. 1 S,  20, 
40M.  Space  reslrfCled  or  un- 
limited, you  gel  top  signal  re- 
ports, consisieni  contacts  and 
complete  coverage  Add  Stn 
band  wilh  a  75M  resonator 
Use  one  feedfme.  any  length. 
Requifes  no  sw^icning  or 
matching  devtces    1 5  tbi 


t 

4-BTV 


M01  MobHe  mast  .*♦.,.,..,.,...- 

M02  Mobile  mast  .,,,.,., 

RM10  10  Meier  resonaiofvi  * . . . . 

RM15  15  meter  resonator. 

RM20  20  Meter  resonator 

RI440  40  Meter  resonator .,..,..,, 

RM75 75  Meter  resonator, , ... 

RM60  BO  Meter  resonator . , .  - . 

RfWIIOS  10M  resonator 2KW  PEP  ,, 
RM15S  t5M  resonator  2KW  PEP  , . 
RM20S  20M  resonator  2KW  PEP  , . 
RM40S40M  resonator 2KW  PEP  ., 
RM75S  75M  resonator  2KW  PEP  . . 
RMSOS  eOM  resonator  2KW  PEP  . . 
CGI 44  5.2db  2mtr  ant  */,  x  24  stud  . 
CQT144  Same  but  trunk  tip  mount 
SF23db  2ml r  ant  %  x  24  stud  . . , , . 
SF220  3dD  220MHz  ant  V.  x24  stud 

4BTV  40- tOmtf  vertical 

06^144  2mtr  base  ant  6db 

BM1  Bumper  mount  V^  %  24  mread. 
R$S2  MobMe  resonator  spring  « . , , 
QDt  Quick  disconnect  Vj  x  24 . 


S22  95  C 
, ,  22.95  C 
.  6.95  b 
7.95  b 
.  8.95  b 
„  14,95  b 
. .  16,95  b 
. ,  17.95  b 
..11.95  b 
..12.95  b 
..13.95  b 
.16.95  b 
.  31  95  b 
..31.95  b 
.  26.95  b 
.    42.95  C 

.  9.95  b 
.11.95  b 
. .  7$M  • 
. .  79.95  d 
. ,  15  95  d 
.,,5  95a 
,.16.95  0 


f 


y 


VERTICAL  ANTENWAS 
Wo<f«r  i4Ava.WB         SAVE  $10.00( 

m  Wkto  bjndj  p«rf«rmin£«  »dA  ge 

•  Maw  Hf  <0  trips  #%M*ff3 

S«^t.ftfpp&rtir:$   autoiTvaiic  tjjirm  l*i|cnir;{) 

ffivtce   Fdit}tfal]i«  L(C  ralio    H*Qh'^    Uut 
^  wave  re^K^rtjunce  an  atr  ^artds  Lo«  AngMl 

m#sr   twacfcet     Fu*^   c*rc4iTnteT*rice  tor?^ 
CKBiisiflfl  ci*triif%  *t  tubing  lOinit   Wc^Jt^i 

t  ?  rt>i 


Mod*l  14itVq/WB 


59.95 


I 


«  4u1«m«tic  band  swllchin^  J!I  Vri 

*  ComplfllvlT  S»ir-Su|»pon]n9    S105,00 
ft  Ofnnt  Otr»<:iiftn*J  F#riofm*fic« 
Thr**  b«lesJ  wp  Hj-O  Iti^  [^fmi!  mi^- 

ible  t'C  raiKj    Top  FoJOi^g  coif    Atr«»i 

s«it>r%g  ?or  each  band  (tO  ihru  iO)  Tfi*e  ** 
wave  resanftnc^  Of*  a"  bands  SWR  0I  J  t 
01  i*$S  at  ti^Ttc  edges  Lo*  ana'*  rsantio'* 
p«1te«n  Etna  r»iMtw¥  <iul¥  Tjpei^d  s^jfle^ 
seamless  Aluminum  tu&tn^  wMti  *«!!  cir- 
cuiiTir«fenc«^,  cofroston  fcstiiam  com- 
|jrft3ii.on  e tamps  at  lu&iflq^  jcurn*  Antenrj* 
can  be  TnoiirKed  witnoui  Ou*sJe  wire^ 
fii^fi   W«^gm     111  F  ItiS 


2& 


87.00 


BN86  Ferritebatun  forSlMOmtrs, . 

155  Center  insulator  for  doublet, , . 

156  End  insul.  for  doubtftt  (pair)  . . . 
ieHT#  HyTowef80-lOM  vertical  ,  . 
lev  Economy  80  try  10M  vertical . . 

12AV0  20  tOmtr  trap  verticai . . 

14AV0  40'10mtr  trap  vertical. . .. . . 

leAVT/WB  80-10mtr  trap  vertical , . 
2BDQ  Trap  double!  for  80  &  40mtr . 
5BD0  Trap  doublet  for  80-1  Omtrs. . 
TH3MkUi*  3e1e20-l0tribander .. 
TH6DXX  *  6  eie  20-  lOM  tribander. . 
TH3  Jr  3  ele  tribander  (750W  PEP) 
H¥  QUAD  *  2  eie  quad  20-10  mtrs  . 

1038 A  3  element  lOMtr  beam 

153SA  *  3  element  15mtr  beam. . . 
204BA  *  4  element  20mtr  beam  . . . 
402BA  *  2  element  40  mk  beam, , . 
64B  *  4  element  6  meter  beam  . . . 

270 6db  fiberglass  2M  antenna 

203  3  elemeni  2  meter  yagi. 

205  5  eiemeni  2  meter  yagi 

208  8  eiemeni  2  meter  yagi ........ 

214  14  element  2  meter  yagi 


$15.95  a 
,.5-95  a 
..  3,95  a 
289.95  • 
.29.95  c 
39.95  c 
59.95  d 
.  67.00  d 
,  49.95  d 
89.95  • 
189.95  * 
264.95  # 
149.95  9 
229,95  # 
.  64.95  e 
.  79.95  a 

214.95* 

204.95* 

49.95  b 

49.95  b 

21.95b 

.17.95  c 

^  29.95  C 

.  34.95  d 


CRAMPED      f 
FOB  SPACE  ? 


SI  30  so  t 


MFJ 


GIVE  US  A  TRY  ON  YOUR  MFJ  NEEDS. 
MANY  TlliES  WE  CAN  GIVE  QUICKER 
DELIVERY  THAN  WHEN  YOU  ORDER 
DIRECT. 


prime 
popular 


^Q46 


MA1003  CLOCK 
ODULE  $16.50 


MATCHING  CASE  $5.95 
SPECIAL!  CLOCK  &  CASE 
COMBINATION   $19.95 

Here  is  a  cloac  modure  designed  specificanv  ftw 
moljUe  aDplJcatians.  tiQ  eKternai  timeoase  necessarv: 
a  DuliMn  time&ase,  accurate  to  .01%,  provides  ttie 
timing  accur^cv  vou  need.  We  don  e  use  wasrvotjt 
prone  LED  disptavi  emner,  insteaa.  vou  get 
oiue;  green  Bourescefit  readouts  tnat  are  as  oeau- 
tifoi  as  tney  are  readaDle.  m  time  consuming, 
tedious  assembly:  iust  add  two  time  setting 
swJtcftes,  attactt  I2V  DC.  and  ymire  ready  tn  go 
lorder  our  matctiing  case  mentioned  Deiow  for  a 
truly  professionar  looia,  AOdlcionailY.  our  applica- 
tions sheet  tetts  you  r»ow  to  take  maximum  advar^ 
cage  of  this  mooufe  in  mobile  situauom  rnctudrirg 
how  to  nooir  up  the  display  su  that  It  dims  at  rtight 
ana  uimins  to  conserve  power  when  me  ignition  is 
off. 

Also  available:  Matching  case  with  mourning  hard* 
wfare,  ana  art  optical  filter  tmt  orrngs  oui  the  best  in 
tne  ciocK  readouts,  for  55,95 

Tn^  Clock  ts  not  onJy  an  ei^ceilent  addition  to  your 
car.  van,  ooat  or  home,  Gut  also  makes  a  great  gift 
Order  now  —  you  II  n3ve  It  ready  to  go  in  plenty  of 
time  for  hoitoay  giving. 

1 2  VOLT,  8  AMP  POWER 
SUPPLY  KIT    $44.50 

The  original  hefty  12V  supply,  and  still  going  strong 
. , .  one  look  at  the  specs  will  cell  you  why  this  has 
been  our  longesr^running  kit.  H^nofes  SA  continuous, 
and  12A  (f)  with  a  50%  duty  cycle  Features  foidDack 
current  limiting,  crowbar  over  voltage  protection,  RF 
suppression,  adjustable  output  11'14\/,  heavy-duty 
custom  wouna  transformer,  and  much  more. 

Applications?  This  supply  powers  mobile  trans- 
ceivers mam  or  CB)  In  the  home,  as  well  as  other 
automotive /home  accessories  (tape  players,  radios. 
TVS,  e(:c.i.  It  also  mokes  an  excellent  bench  supDty,  or 
can  power  buncries  of  floppy  disc  drives. 

Assembly  is  about  as  simple  as  we  can  make  it:  All 
parts,  except  for  transformer /power  diodes/fllter 
caDacftors  n^ount  directly  on  the  circuit  board  — 
tnctuding  power  transistors  and  neat  sinks, 

tnis  supply  IS  available  from  stock.  Please  include 
eKtr3  postage  for  mis  kit.  as  the  transformer  adds 
quite  a  D*t  Of  shipping  weight. 


NEW  5-100  COMPUTER 

PRODUCTS! 

S*1(}0  machines  are  flexible,  professional  level  systems 
that  are  easy  to  upgrade,  modify,  and  adapt  to  specific  ap- 
plications Over  the  years  the  s-lOO  buss  has  proven  to  be 
the  Ideal  choke  for  cominerciai,  Industrlai,  and  scientific 
applJcations. 

were  expanding  the  options  for  S-lOO  systems  by  using 
the  experience  we  ve  acquired  In  ttie  past,  mixing  in  the 
be^t  technology  offered  by  tWB  present,  and  building  prod- 
ucts  for  the  future. . .  products  that  meet,  and  often  ex- 
ceed, the  demands  of  the  new  wave  of  5-100  professional 
users.  For  example , . , 

^g^    HIGH-PERroRMANCE 

¥^^    S-1 00  MOTHERBOARDS 

19  Slot:  $174  unklf ,  $214  assm 

12  Slot:  $129  unkit*,  $169  assm 

6  Slot:  $89  unkit*,  $129  assm 

'"UrtlH"  iwre  eage  connectors  jn^t  tefmifatior  re5i^3ors  j^fe^soioef ed  m 
filsa  for  esiy  a&sftntity , 

These  ird  genecatfon  mottiertjoards  are  shtelfleti,  terminated, 
and  designed  to  work  with  the  latest  5  and  lo  mhz  cpus  coming 
on  line.  Fits  in  Codpout,  vector,  imsai.  tei,  and  sJmlfar  enclosures. 
Tnese  high  quality  products  are  a  welcome  addition  to  any 
-T^rrrr      rr  tne  Start  of  a  great  one. 


2S  "interfacer"  s-1 00  I/O  Board 

$189  unklt,  $249  assm,  $324  CSC 

Dual  serial  port  with  2  full  duplex  parallel  ports  for  rs-252  nano- 
Shalte.  Crystal  timebase,  eaud  rates  up  to  19,2  KBaud  seiectaoie 
for  each  port,  much  more. 


** 


„.      3P  +  S  "interf acer  II" 
v^  S-100  I/O  Board 

$189  unklt.  $249  assm,  $324  CSC** 


,^^^ 


Incorporates  1  channel  of  serial  i/o  iwith  all  the  features  of  a 
port  from  the  2S  "Interfscer 'J,  along  with  3  full  duplex  parallel 
ports  with  attention /enaiaie; strobe  laits  for  each  oaraiieE  port 
and  IndlvldUpir  interrupts,  The  versatility  of  eacn  port  contributes 
to  a  very  versatile,  and  extremely  fiexiole.  i/o  board. 


At  last  —  a  hign  auafltv.  industrial  grade  home  for 
your  computer,  includes  power  supply,  Use  for 
eitner  deslt  or  riKk  mount  Cheat  your  iocai  com* 
puter  store  for  details,  or  write  us  direct  ,  this  is  a 
product  mat  has  been  needed  for  a  long  time,  and 
we  re  filling  ttiat  need  in  style. 

rsntf:  Cal  res  »ad  UiL  lUiow  5^  fcr  snipping,  e>    ■      efutKJKi 

|41S»  5e24)C$t  COO  OiC  wit  f  t.jPS.  PsICJK  ^r^j 

tmTsuQfi  covqrr  mtutm  of  m^^^jn^  rrun^  for  your  busincKi 


S-100  "Memory  Manager' 
Board  $59  kit,  $85  assm,  $100  CSC** 

Add  oank  select  and  excended  addressing  to  otder  S-100 
machines  —  ooost  memory  capacity  oeyono  b^k",  up  to  Vi 
megabytei  use  our  new  extended  addressing  memory  poards,  or 
retrofit  existing  memories  that  have  phantom  or  extra  qualifier 
lines. 


AND  DONT  FORGET  OUR 


All  our  memory  hoards  are  fuiiy  static,  zip  along  w*tn  4  or  5  MHz 
systems.  Include  a  1  year  limited  warranty,  and  btb  avaiiaOJe  in  3 
different  configurations  tunkit  for  lower  costs  asemtiled  and 
tested,  or  esc ')  Here  are  iust  some selecnorrsfroni  our  roster  of 
14  Econorams'* , . . 


tame 


au^tf^tetes   Urmt 


Asmt       CK 


•  • 


GODBOUT  ELECTRONICS 
Bm^  725,  Oakland  Airport,  CA  94614 

Pffii  CATALOC:  This  20  Is  w»v  too  trratt  m  tell  you  all 
tn«  ttiingi  voy  iwed  to  know  ^Dout  our  proa  ucts  an^  wny 
wo  f#ei  cri«y  re  secofid  to  none  Ui  tne  business,^  Send  for 
our  free  eataioa  today. 


SK  Econoram  ItA  S-lOO  $149 

32IC  ECOtioram  X  SIQO  $S29 

24K  Econoram  xii  S-IQO  (1)  $329 

1 6fC  EOmOram  X I V  S-1 00  Q)  $  289 

1BK  Memory  Expansion  m  $87.20 


$179 
$649 
$419 
$349 


$239 
$7S9 
SS19 
$448 

n/a 


(It  iarti  MNtct  oo*m  -  2  motoemttnt  tiants  amsressaWfrofr  Bic  Dounoariet 
tsi  c^p  wt  ttpsifKK  mcffwv  m  mmo  Shiet-ao.  Awtt,  and  &dm  somfir 

t?MnpytPfl. 

**CSC  UQs^m  are  mjatunHt  under  ctn  rvotvr^ttatiilitv  cerOflGd  syst«m  com^o^ 
Invoice  fiattl. 


226 


Transistor  Checker 


—  B^ltery  Opcr&trd  — 

Th*  AS  I  TrartSJrtor  C  hftHk^  r  rt  CSp- 
iiT9i#  Ot  ch*min§  a  wide  r^nge  of 
tf■sn$^31:t^f  types,  Qi1.h9r''''in  dcciifr' 

Of     oil?      0*      tpfcruit-      To      COVfAtQ, 

aimctv  pFuQ  th^  tran5.i«tDr  to  be- 
chscfetd  ifito  in*  if  am  panel 
MoekmX,  C»r  connect  tlwith  th*  tiU- 
fl*TOf  eHo  t.«*r  l*B<3ft  pfflvictsd, 
Tfia  unit  Eafely  and  ButtimBticAlil'v 
k<iiiivviti(ni  coiw,  meniiu/pi  muj  mlgh- 
p-Dwer    J^iNP   ara  NPN  trar sis-tors 


TiGns'Chfick  ^I9,95ea. 


Custom  Cables  &  Jumpers 


.■<ii 


Part  No. 


DB  25  Series  Cables 

4  a  i-DP25Pn-ISS.Sia.95e3 


EU14-t 

DJS4-1 

DJ14'M4 

DJi&-1-ie 


A  ft  2  t)P?5B 

Dip  Jumpers 


$1 7.95  Da 


tft. 


•:.il.59«a. 

4.9S.$i. 


1-H  Pin 

.1-15  Pin 
1-34  Pin 
.t-t4Pin 
4i1fi  Pin 
y^34  Pin 

CONNECTORS 

25  PinrD  Sulimmrature 

Ofi25P  ;aa  iii(,iufec{)  PLUii  {rirte^ls  RS?3!?)  ^  S?.95 

DfiZSS  SOCKET  (JWIfleK  ^^23^  $3,50 

P 15 12264  Cabk  Cflver  tur  DB?5P  or  0635S     $IJ5 

PRINTED  CinCUtT  EQSE-PIRD 


IS/30  SE 

18/3&SE 
23/44  SE 
22/44  WW 

50/1 00  WW 
1.125  Spacing) 


P\H^  (Solder  Eyaif^t^ 
PINS  (&ciJde-  Eyel&tJ 
If^lWS  [&g^de^  Eysier) 
PH\JS  (Wir-o  Wrapf 
PUMS  (Wii«  WraO^ 


R681  1 


ft  .95 
$2.49 
*2.95 
$3.95 


4  Digit  Clock  Kit 


•  e^iigrtt  .3&7^'  fit.  raaaisfildy 

*iioi  24  noui  oparBt ion 

*  £}(tfj.a0ffa  Aluminum  eas4  {biAchSi 

:*  Includti  «ll  coiYipantnts.  c^sa  drtd  wdll  trsniiofm^r 

JE730 ..*14.95 


Jumbo  6-Digit  Ctoclc  Kit 


*  Four  J63d*"ht.  ind  tii«?i  ,300"ht. 
eommort  sned^  ?fi5piay& 

*  Sv/JEcftes  for  iTQur;.,  m^rtutsi  ^nd  hold  rufictJons 
t  Hours  easily  vi«wrj|&1a  to  30  ifmet 

*  ^imulattd  walnuE  C33e 

*  US  VAC  op*railcin 

*  12  or  24  tiO\Ji  a^«rst  lort 

ft  tnEiLidi4i  bIF  coiiriiponfirtts,  nati  ifld  wHt  trttiftonrie'f 

JE747 $29.95 


JE701 


•  Brljjhf  ,30^0  ht.  i^o^rnriT.  csth- 
.^jdfl-di'SjslflV 

■  LJrt t  M*UJ&314  crock  chip 
*Sv«LtchaB  lf*f  hflUTE,  mlrtutaa 

•  Sti'tiulated  'A'alnui  «8»a 

•  1  "1 5  VAC  ■oparatlDh 

•  1^?  tJf  S4  hf-  opBF»tJCir» 

•  InCi,     S-irCOTTltJOntritS:^   C3»0    !& 


6-DJgit  Clock  Kit    $19-95 


BBMOTE  GONTBOL 


.  ^  iLrDrVnU*  lim+.lflJ,f.F*!flfl.4»liWfi 
-  I  R^nU-rF  il  IBS  tn  E¥"Hr  Akp  fiMhi 

ij>fii.rari»^ 
-THua»iri(.Kum  ■  1  lv*irrip.> 

.  --1?  H  1*1 1  .'i  '  B  LT  «  *  U 


$19*95 


Digital  Stopwatch  Kit 

*  Um  Intcr&ll  Ti'DS  Cnip. 

i  luiatacJ  thru  douttlo^ltjaa  P^C.  Board 

*  LED  jSlsptfly  Eraaj 

*  Tifnes  to  58  min.  £^j-9  sec.  witn  amio  r€s.*t 
ir  t^Uftfizr  E:r vital  contlTOUSd 

*  Tlirflfl  stopwitclim'  in  on#B  singf*  eV«nt/SPlh 
{cummuJatlv^'jJt.t.Jiylcir  fsaq u* rtt i*l  tifnkrtcij 

*  mse;  2  penl1L«  bdCtef  ies 


JE90D  $39.95 


MICROPROCESSOR  COMPONENTS 


1228 

fl££1 
.^253 


Mcesoa 

MCSSSJJCI' 
MCe&lOW 

Mcessft 


CRJ 

a-RII  trqudiiQutiiill 
PriiMviv  (ii(«riu[!it<;{irrlcoi 
3i-0lra!^iiil  Qu^SrltBr 

Bi@  DikHr 

SiiiSflin  CfliiJfOiJte.'tSiiS^  t?fiifflr 

System  C^j-Dllsr 

•Inlai'vst  fiinar 
PBnp?i    I^SHPfl) 
DMA  Odmroi 
Lnlcnupr  CarelrDi 

Mini  *Mli  ClDeii  mi  flsHT 

PtMBh.  I^lier.  Arfspl  ^WJie630^ 
Pfliirlty  Ifllwfupl  CarrtroBe-r 

A^fliQbrilclfiiis  CmrMh  ^CsjiCer 
SynchfamjuB^  ^riat  0^\k  MasiL 
om  l»(  (^i^rial  MiiJOlM 
£4Jn]  bpa  Modulator 
nuB:l  :1.i?1arii  Bits  Trans  rMCftr^liJ 


Piftfl 
P»0:. 


i  7M- 

3.35 

■^^■ 
4-95 
5:95 

1435 


W'CDPfSCe    tteftfMflilJuSl.  f.50 

M'SeiiQ  Uiiflr  Manual  ^-^ 


The  Encreilible 
'PertnywhfsUB  JOT 


tn»t- 


SST3(2t4fl5  Ctiaracfjir  £yiflnraif:J]^iT  casB] 
'iSia^?^]  Olaraiaer  GdOiaEflfClWrtr  Cb^i?^) 
£516  Cluoac^Br  GalBrattM 


S3- 95 
fi.9S 


7.95 


1t1 


Hill 

TlpO 
?11JH*1(J15 

J1L0? 
?t1t(iS 
Ml? 

fin 

^ll'lt 
>101 

sasiji^it)? 


miCflDPRCrCEJ^n  01IJ'l^ini}!i;ELL/HtOU&- 


?fla*(7floni  CPU 

C^MlWi        CPU 

eESSf  cftu 

eoj^  «-Pi^  UFH1  w/c!l«jct{,  RAFyt,  tii(}  IIKM 

PBOftS  CJ^ 

'lVt»dtXHi}i     l^'BIt  MPU  wynardWjre.  niiflltlr 
4  4lWld6 

■ —  sHin  flHHimBJ 


M.95 

ie.96 


93421 

tiPD-oe 

45NL 
.TMSdMS 


MEKt 
1*243(1 

llKMJtl 

113^4JH 
10^ 

teSH 
gsexi 

*<. 
1D2.4X4 


■  SHIM'S 

•B4aUL  i5.49 

Djsnamlc  M 

Stash:  .3,^- 

&t«it  1-J5 

Sratic  MOS  4,95 

SUilt  450(W  low  iWiflW  I&^ 

Viatic:  ^iK  10.9$ 

5li3f|lf  31Kln&  ^  pimm  ■  tt .% 

Blatit  "7.»* 

SlalLt  1 .75 

Stale  Tn.eiaw  *.*5 

JJjfiiaflrle  14  plm  495 

Dp3«nirE  tB  jnti  £59ris  *.Sf5 


MM503H  t}il;i|  ^-  fli?  [JyaiaiJilt 

MM504H  Oudt  1&1MSfJl1if: 

MMS^  Oiisi  lO&SlE  BtttiC 

MU51»*  IJaal  6^  flic  i^e?(finulff!ntr 

IJ  M50t$H  tWIUf^t  3  Bit  tVfli^iiC 

£.S(MT  ice*  UiinsrMit 

2SiS  Hen  32  Bit  SlaM 

»{;  fiu«1S2|lH$taytJE 

2524  5-15  5.*BiK!- 

asjr  Ouai!  5-^6  Bit  gtitiF 

:^^  Dii«  2&[1  St^hC 

^29  .  Om  ^43  QIE  SiMic 

m&Sm  iU  P^mr-  FIIv  jf  rJSla!l«|^ 


M 
.*,i3a 


MMS^K        2KXt 


Stltlc 


■4ft  ,00 


FFIOM'S- 


ira?*  .2049  ^*¥05 

2ri1»fim  tfiH'  EPHOM 

tMS'25i«  I6li'  FPROW 

[?7ie)  -RKlififBa  ainfllfl  ^^V  p(F«r  sjppty 

.270ft  *K  EPHOM 

;3;j^1^.f^  IfiK"  EPflOM 

"flBquiries  3  vtmngBH,  —SH,  it«n(^ 


*1fV 


5W5  J048 

«3aMfr«^1)  l(K!4 
83i0-1(™ai  2^6 


AYi-tPt.3     SQK  BAUD 


UARTtl^ 


51$ 


■J95S>i6 
.B2SE33 

?J!l3e 
7JS2S7 


5T2 

iCT,'.^ 


FA*«OS 
TrtslabF  S^dir 
Oppn  O^^olaF 
Open  GlllftCftCs; 
QilX^lsr 

ULCpw  CQ\\tm\ 

tTl  ojiEn  Cyiiflc^w 

Static 


iLva^^ 

14  «5 
3  43 

3.9& 
5.95 


JE6CI€HEXADECtMAL 
ENCODER  KIT 

•  Fui;  K  bit  [ti±}i8it  ou^iMir  ^'  !i4i(^t>' 

*  ^  Umf  6if<fi§  K*yS  *fitn  dob  ftBittJ-tit- 

sr?.sis  PK^flipji 

*  I.EI?  ftadtfel  lo  H^tt  ■mrtrHs 

♦  Efiy  iidBrrjMQ  Willi  tisndafe  to  pm 

TtJ  KitVfl«lqi 

FULL  a  fiJT  UTtttEb  OUrfVr— 19  s^eyward 

l|ieJEf£i&  tflCOdei  «ey&Ba!?l  ?;OMiBt^  r«6  SDtaisns  r*»4iJfiSn-A- 
eiflie  tJJOUviifiiS  t^m  ■sjCiJairtlal  key  effliies  *»  aSja  Are«  prOfl- 
f4[rrtflli^  tor  B  hH  irili;i'r5jiro«is&*  Jtr  3  5il  mflnilHv  tlrCLUS  Tlfj» 
^3)KlIlflTefi9)  Keys  aFEDfOvitfKl  l(ji  jsercpsrsttgn-^wth  pniitariTif 
fl  Uisrablt  HiSWswt  aMjiia&tfl.  r^a  QLtputs  art  mtttt^i  mi  n^ntlor^tf 
*lh  Lffi  rfarfflJi.  i*is*i  manCifl  ii  »  k^V  ^^fr"^  strobe. 

JE600 S59.95 

H*x£cf«ciiTi»t  Keypad  on\v $1 4.S5 


DIGITAL 
THERMOMETER  KIT 


•  Duel   jariEsjrt— awitehkn^  eorstrpl  *(if  in- 

iCqriilrmouB  LEO  ,3"  iht-  dlaplay 

»  Range:  -401=  la  199*^  / -itJ'C  to  1 00'^ 

*  Ace  ui  rise V  ;  i.  1  *  rtom  Ipfli 

*&at  fdr   Fahf*rih*it  or  Cal.tl^J*  rftfltfSng 
*Siim.  wSJinyt  eat*  -  AC  vuall  Bdepter  f^iCl, 
-  Siifl :  3 . 1  yi"  H  J(  e-Sj'e  "  W  K  t  -3/8'  ■  D 


JE300 


.  •  »$^o^-hf9' 


62-Key  ASCII  Encoder  Keyboard  Kit 


.  :  -^  '—'.■J.LL  . 


Ttie  J£6tD  62- Kevr  ASCII  ErtCAftei'  K4vt»oani 
Kit  can  b«  hntar^^cAd  inta  m^Mt  any  com- 
puuii^  ^Vftem.  Tha  JE610  Kit  CATnef  com- 
l^l^ts    with    tP    in^u^tri^l    gr^dft    kevfc^oJI^ 

ton»t<^itar'^  efeetrwiie  4:orrtpohftrtt5  and  * 
dwiblfl'wded  printed  wirtn^  board,  Th# 
k«ybovii  asfaitib^v  tequirfsi  +5V  ^  iSOtttA 
and  — 1!V  ^  lOmA  fdr  opDr^tiDn, 


FEATURES: 

*60  K^Y3  gvH^ratm  th4  fu^l  12?  chtr- 

acters,  ijpp«f  Mnd  iow^T  casi«  ASCII 

sst 

•  Fuity  twiiwrtKi 

•  2    usffT'dafiw    keys    pravidsd    (or 
custom  dpplie;3iianSi 

'Caps    lo^h    for    unfiar    tas«    onTy 

alpha  chtraetari 
•UtUffPi  a   3376   (40  ptnl  nnwd*r 

rB$d  Qftly  mffmorv  chijl 

•  Outputs    dk«£t1y    t:dlYi|tAtfbl«    witti 
TTL/OTL  or  MOS  loijie  arrays 

•  Eaty  lnt*ffacipfl  with  a  IS-pin  dip 
Or  ^8-plJn  tHige  connnctor 

JE610 $79.95 

G^Kry  Keyboard  only.  ,$34.SS 


REGULATED  POWER  SUPPLY 


Mmz 


JE200 


JE200  $14.95 


SV'IAMP 
POWER  SUPPLY 

*HI«^t  9tii>k  provided 
*PC  &04rd  cantttuCftdon 
♦Pfovkitrj  t  »tid  1  arnp 

@  5  VDltJ 

+Can  tupply  an  to  ±SV, 
±gv  flPid  +12V  with 
JE2Q5  Artiptfu' 

*l  n  c  Fud  et  cojmpcingfitSr 
hardwarwS:  intrruet^ns 


JE205    ADAPTER  BOARD 

-  AdJiputoJCZOa- 
*DC/DC  convartat  w/ 

+5V  irpiit 
+ToriP{la1^  hi-tp#edi 

switching  X^MFR 
'Short  cirCrprotoctKJii 
«PC  Srd- corittruction 
■Pipgy  bacfc  to  JE300 

board 

JE205        $12.95 


$10.00  win.  Order  -  U.S.  Fund*  Only 

Catif .  RffSJdents  Adcf  6%  Sales  Tax 

Postag*-  Arid  5%  plus  $  I  in^uFaiKM  fif  dstlvadl 


Spec  ShdQti  -  25^ 
19&0  Catalcig  Availitit^ 


-S«iVKt4.l4l«tamp 


ameco 


ELECTRONICS 


i^Ji 


PHOME 

ORDERS 

WELCOME 

(415)  5B2  S097 


M.4//.  ORDER  ELECTRONiCS  -  WORLDWIDE 
mX  HOVVAflD  AVENUE,  SAN  CAflLOS.  CA  94070 

ADVERTISED  PRICES  GOOD  THRU  NOVEMBER 


$139.95 


Kit  Dnly 


X\m  PwmywhlHlt  Id  Is  safl^iB  01  t*Miiclit*Q  dsi  tfl  ifttf.  tfSffli^e  lapB  jftiitboiit 
iirllSil  iSoei-l  rnqi|lin!fTi(ntiifiir  It*?,  reco'der  and  i1  itsirtiletici  uflttvnunJiifllsdlrwiSr  hIHh 
anoifsf  rikIcth  an(!-  It'^li^l^l  lOf  ttlap-'iofifl  'tiarnminB  '  ift<1  Miriinii'ilqatiar^  In 
*ildie*r>,  n  Ls  Piif«  of  ctlDi^  jdjusinidntsind  a  euin  wdh  nDfi-prflaslon .  rtsdHjf  sviuawe 

DbIi  trafiEmi^HQn  ttanvlf ,ffEqM'm^-S]iit  KeYVi^,  Nilt-dufilBa  (hgtt^dlii^BX 

MlWWUSSJ. 

.390  Baufl 

.AfT^nchnK^nii!!  $^4^  lingfuntTO  mprH  i*iw  niviit^ 

.S*iltii  4«ied9ftte-  l!J*  (iKwrttafl  -  TO?ip  mac* 
HJO  fli**.,  WsiH*  -  (H5  tfiSCS   2325  flia.*H. 
R^Bhtf  tflKlilihv -  «&  dlyit  x^LfTi^lly  CDUfft^l . 


HizlmijnB  nail  R3E1 

Dili  F^frmitl , , , 

DkhIh  Cfcannfl  ffn&PKlH  . 


T>Mtffl(i  irifii 


-*  dtrti 


Su  -  ?!1  i>Tii3n 

aftow 'nrQfle^arftDsn  b*!¥rfan  IBiJO  Hi  anc1.fl(W^. 
......  -El*  fi^'E5?C  0'  5^y  mfi  tuitflftt  Inop  UeiuAtw  ^ 

ftftolstfiTt^tr  ^nd  noii-iioi^r) 
.......  -Tga  VAt,  s^(f*  flhaat,.  10  WSHS 

.. .,,r,Aill  coHiflOWRl*  mihmt  nn  j  ssnjlt  S^lijr'ir' 

l>ml]rf  tirtuil  tjjiatff  All  flKnfHjr*n!:s  incluifid 


fltKBJii  FnqisBSGr  TcleFHiet 
BtiptalDiit*  |at*rtM«... 


Ptmti  Hiipfntriitts 
PtiTiieJl 


TRS-80 

TfiK  Conversion  Kit 

Expand  your  4K  TRS-80  System  to  16K.  Kit 
comes  complete  with: 

*  S  each  UPD416-1  (i6K  Oyrramlc  Rams)  2S0NS 
'  DocurooritaHon  tor  convOfSfisn 

TRS-16K  $75.00 


COMPUTER  CASSETTES 


■-<.  1 


*  6  EACH  tSMlMUrEHlGH 
QUy\Lir¥C'15  CASSETTES 

*  PLASTIC  CASE  I  NCI  UD  ED 
^2  CA&SFTTE  CAPACITY 

.  ADDITIONAL  CASSETTES 
AVAlLABLE#C'15-lS^9&aa 

CAS -6 

$14.95 


MOD  II 


SUP  R'  MOD  II 

UHF  Channel  33  TV  Interface  m\  Kit 

Wrde  Band  B,w  or  Co^yr  Sysiem 

home  computers.  CCTV  catnaran 
Apple  IE,  wort<s  *itli  Crcunico  Qai- 
Jiat.  SOl-20;  IRS-^,  C(l8ll«ifl«r. 
etc 

MCD  II  Is  pretuned  to  Chanr^el  33 
fUHF). 
'•"IncitiriRS  co^J^lal  cabte  and  aofertna 
traiisfofmer. 

$29.95  Kit 


ULTRA-VIOLET 
PRODUCTS.  INC 


ERROM  Erasing  Lamp 

•Erases  270a,  2716,  1702A.  &203O,  5204O.  stt. 

*£t^atas  up  tci  4  chjpi.  wJthln  20  mtnutat. 

*IVtsirttatn^con5tfti'it  exposure  dt^ancattf  anet  incti 

4  Special  conducttv*  fosm  tlner  e  Ij  m  inittas  st*t4C  buLEdnip 

*  Built- in  safety  Itstk  to  prflvant  UV  axpouire 

^Compacl  -  antv  7-5/8"  Jt  2-7/8  '  r  2" 

*CDinp|0te  iivith  hahting  tray  *of  ^  thip* 

UVS  11E. $69.95 


IDEAL  FOR  TRS  80        CASSFTri  CONTROLLER 


"Plug  ^ Jack  tnttrlaCi  to  any 
compute-r  sysisTn  requirlfio    ^ 
lerriol.?  cofttrfll.  Of  CisSfttls 
Ssi'Ktlfliis" 

Tht  CC1M  conwofs  S3ss*i:(t 
ffldta-f  fynctJon?,  rannitars 
tape  toiMtefn  wiEh  Its  htarnal 
£P«ak«r  an{j  requir^^  nc> 
PDwgr.  Ekninaiesinep/ugolng 
arttf  unpJuggirlg  iJf  aS)i«  Qur- 
Jng  (5ompvtaf  iQJcHilg  O&fliO' 


#ccooo 


new; 

Micro- 
Miniature 
Joysticli 


*  2  eacti  100K  ptrts  (Linear  Taper) 

#  PHrtted  Circuit  Board  Mount 

•  Size:  r^x  1-3yi6"xl-3/T6' 


:" 


MicrO'Mtniaturfl  Joystick 


$4.95/ 


*^  fl#«£^  S^nf/ctf— s*#  pt^  243 


227 


ASSOCIATED 


91  3-3B1-59aO 

SOI  2  CONSER  BOX  43 
OVERLAND  PARK.  KAN 


1 

AS  B620-4 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


sociat:ed  \AAan1:s  t:o  TRADE 

GOT  YOUR  BEST  DEAL?  THEN 
Si  3-381  -SSOO  -  NO  TRADE?  ASK 


-  SUY  - 
CALL  US  AT 
R  EXT.  i  S 


NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT. 


•X-ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVIGED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVIGED  BARGAIN  LIST, 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 


POIY 


GIANT  INFLATION  FIGHTIN'  MONEY  SAVIN' 


PAK/  "PRE  HOLIDAY"  SPECIALS 


^ 


BURROUGHS 
CONSTANT  VOLTAGE 
5-12-24V  TRANSFORMER 

•  With  fl*M<kiitiitt  2.9mf  ^  MOVAC  Oil  Input 
C«iiiliini  V«lti«a  CaptMcJtor 

tpputL  a«  to  ^264  VHM9  mU  Ouiput;  6  VDf^  24*  Coait.  WSA: 
TMi;),  *  12  VDC  ^  llA  a4A  mn.t.  tnd  2^  VDC  #  HA.  (liA 
nax.^  Id**!  Tor  tnuUapJ*  Yoltsiffi  ii^mrnil-AT  4ytt«»ia1  Hine:  4"'  x 

ay"  X  a^A"  gt*efe:  iiftc  tKifk  I  4"  I  ^-!ys'^  ui^.f^qtwi.-  *"  i 

^^A",  Wt;  «  lbs  With  difi^rmm  ^  datA  ihs^u 


AUDIO/COMPUTER 

STEREO  CASSETTE 

DECK 


loclud»:^  Topl4^d  E^Ktfit.  Pidvllbutt«n  OpevtlJoUrTw  Monitw 
big  Wiudgw,  «itd.  ttvdivldual  kmy*  ta:  3t0p/TI*ct,  i'kr.  Iftaoord, 
liBckLnH  Fiiftt  r^ii-tirArd,  Lr^kiog  iUwiaiJ!,  »riJ  FtUf*.  O^i^iFlBtfl 
wilh.  lli  VOC  Ult-driv*  Cflowr,  Jtww  plft^/nanrd  tai  *»!* 

bHdii.  flwitcttM  bM  •4ttiiolid.  D«vi(»  boaptc  Ti}ty*d  ehmUI  ccn- 
itrvctiVU  wttb  bldck  plMJ-tic  t*p4i  c«iitpanviBBl  sod  k«Ti  «ritfa 

IS  tt. 

CM.  »«*.  AiCUtMl 


only 


$2.«5  3 


^**F^>-7^ 


3  ELEMENT 

20  VAC 
HOTPLATE 


'"'^(JlU^l!''^ 


2  for '5 


titit  Top  QoantTs  UulU-PafpoH  |lai|^EBt<R  rnvtiEr^ft. 

HiJlit-Tfi,T!lKnin»t4H,  Njmoi  "Red"  AC  ^ndicet^f  Linsp; 
and  i;9"  T«itLir«^  Oilua  Surfscfi  Tar  «vv«ih  h«{it  du- 
trlbuiSou.  Oei]«'rfaMHi  up  to  i.SH''  C.  iSO  ■wftttfl!  Um  foi 

>»at*T.  pl*nta,  «tc.  Sitt:  JO ■??/■&'■  i  £-3/11"  tif^\  Wt.  3 
11),  3  trit.  ^M.  Km.  OjtOUITJJ 


•■GRIMP-ON"      PL.259 
COAX  PLUG  4  for  $1.29 

CM.  N*.  iaciti>«M 

Sgldai  ill  g  f  ^Errp  ^ite'ulatj.aTt- 
feq^e^i^.  Mat«4  ta  iKl-ZaS.  For 


"TIE-PIN" 
CONDENSER  fVIJKE 

Its  @  iittEe  gtsDt  m  tnund 
qua  I  ft  r-.  Mel*  I  et?t&9e4.  ^iiiid 
^cnptidimctJaTifl)  FMjauehCji' 
rupcntH  ^O-^^O/JOU  ll±.  Leu  IM 
pLn  Di  l4iipe!  clip.  ^M  Qhm  impe- 


^**l«i, 


xH' 


d#ii^».  1  R  VTK   C**.  Na.iT^o 


lr2.5Q 


IN40O1O  Epaxy  Rectifiers. 


Cit.  Il«. 
11*0 


1P<4<KH      400 

{N49«      too 
ltt4eOT    toon 


to  1«t  t 
ID  far 
10  Ur 

10  fot  t 

10ft>t  4 

10  far  1 

10  ^r  J 


MINI  LECTROS 


19  1> 

19  » 

S4  l» 

M  i» 

90  tVO 

too  11 

tee  » 

i»  It 

»90  >$ 

too  1$ 

mo  2t 

iBOO  li 

1000-  2f. 


iEAOa 
Ankil 
Aiilil 

am;>i 


ULTRASONIC 
TRANSDUCER 
^9S 

Pferfcct  fbf  dOHIU  of  mijecti.  LncjLidiiicniHoti  Con- 
bittl  dtrleHL,  •Itratf,  »tc.  Sendi  *biI  RsnriTMr  1" 
dkiBrttf,  V  dMfcjPjUt  rtMctted  RCA  typ*  phiHui 

|i«k.  Wt.  2  Ok.  i^L  Ik.  waei^atft 


HOW  TO     .*«ii«i* -v""^''  ^'^'^^''     \ 


ToBlCNANULANAUliMI 
POSTACt 

CANADIANS  *D">  ^^^tU^  S-  f"*"*"^ 
fOttH^;^,f*rLliifTUiNflJ 


C«t,ll*.1SCUt«*t 


5  WATT  MONO  AMPLIFIER 

T)MiH  sectiTiif,  iBu)li  (MiT|9diK  uniu  t^um  J.£  VD€  to  jjroduce 
4.&W  RMB,  iSW  max.)  into  4  ahiuft  froni  20-40  Khi.  THD:U.a«  & 
3W  <Si  1  KLk.  Other  fiuturH  jisflude;  heatAJJikM  StiS^'ATfiS 
TBA-BUlU  amp  chip,  canc^utricly  mounted  ON/O^F-VOlj  «tid 
PONE  ccnt^rclA,  and  duai  «0''iiri;»  input  {zapabilily.  Slia:^lf9  x  4H 
X  I-hI".  Wt:  4  «  w/bDokup  iheet. 

$4.S8«ach     2tor$S.OO 


FRAME  FILM 

STRIP  PROJECTOR 

WITH  CASE 


l!igh  qualiijr  E:L$A  "VIF^  SSflaUi  pr»)««tn  teU 
t^tarai  U  A  VAC  BO  ht-  AC  toOtor,  twmot^  ptuhtwit- 
ton  c^nlrol,  ii«  Adiriiu^  th»  film  itrip  und  winA  Httn 
b)iW4r  tp indie >  nnd  SjrlTaniB  typ«  CAft  i^6W  lunp. 
Ujillt  'C^fti^E  m  »:i  sttTBCtiv#  granular  fliii^h  ^W 
wwalt*  ajTying  CBLH.  Ca««  hu  iO  i  ^2'.^"  rc«.r  im- 
jttction  K^raen  built  ialo  Lh»  cov«r.  ^Iinij^  with  Xc 
vockaU  M.  ew^ntimk  Mrd^  und  po3yf(i*iii  iniulatssm 
f<iik^  i«  cut  Qut  t4  ni  ttx«l|it(j'ie^tti'i  in  Lniiait.  Btne: 
IBH 1 1«^^  £  4^^^ "  Wt:  13  ItH,  f  9»,  Witb  iiutrutlkm* 
c*t*i*.  »KVutA      -  — 


;>:.^f" 


«  3ttiiifn 
•  W»rth  Ov«r 
SlOO 


IflfnJ:.— jr-i-nc   ,-1. 


'C=3; 


S^H^33-"' 


TUNCW 
AMPLiCllll 

SIM*  »li^4y 

iMlwve*  cfliitrttixi 
1  a  1  <pili)iir 


ncil 


■iH^ 


NEW 

1  2  VOLT 

ROTARY  SOLENOID 


!*:« 


f»r 


1.00 


aiinlUr  to  L«dn  modii]  IE.  «ainb4nfi4  SP8T.  SPST.  4b  DPHT  ia  « 

ilfiije  dftTice.  latstior  shirt  Rit«t«a  S60*  in  13  "ftWp*".  Unit 
•wJtcMt  1  "alAp"  wJMn  12 V  guiW*  M  apptiod.  ftatvd:  13  VDC  'Ht 
t-iJ^A,  oftly  l4/B'"  ^dJa.J  1  2-a/S''.  M#l*J  tacMsd  CrJrji--«StJd*4 
Vn»a  mttt-ni  from  frcnt.  Uhi  itftikdArd  ntuj  cantdxt  vmftr 

lyit^Bi.  Wt:  7  OE.  With  •pea. 


U]D$X       Mil 


JUMIO  TAPER  NtO 
JwniW  V«Adw 


•'INCHER"    READOUT 


OHllt     Ta   b4  «naet  O-fi'"  flf  an   IbcL  , 
*  J      C0MMO?i  CATHODE,  iitttl 

S^      nt|>l4cKmimi  fnr  l^tmnkn  74?, 
A     L«fl  s^icinjar  fiV  ti!  d  dtib  psr 
tcgiuAiLt.  F«d. 
•*«1|      Ctt.  !*•.  tZCUUlT 


GAIN 


ONE  ARM 
BANDIT  MIKES 

tnk*  out  b*Jad  flommjnd  ef  jsut  mobik  «  lAit,lu 
irith  Hr-Gikii  (h>«  Arcm  B«niiiL  MLk*.  OK/OFF, 
V0LI;ME.  SqUfiLCH,  CHANNEL  fiELfCTOR. 
aPEAXCR.  and  DCOITAL  D!K>LAV  ***  atl  c«qv* 
ntaiftdy  Iu4t*d  wbar*  yiruit  fll$g«n  ^  t^  t«E^nX- 
Cdd**  wlllt  B  fl.  mulU-zondiicter,  eOlar-CodMt,  CQdiBtj 
ubJ»,  {Hirti«ir«t«)  fvr  ■«*»?  lutuTBtlnm  into  «9^  tjH  Of 
Hff.  Siai^  4^"  I  -iVt'  a  1^  .  Wt  I  V.  *h  ttCUMW 


2000   DEOIIEI  SOI^R 
FURNACE     <Mv  SBMl 

OlaJrt  Pr^nl  flat  MtM'iiijf^mm 

■W^dUIkmtl  It  jr  aii^Vtil  Ite^lAH  HHk, 

,1  wiiHi  ibmt  bll  ^MM  )i;k«  a 

U«*lHlit>  iP'iirpii^m  *w 
l^,.  HflniHctlwfii&'i^BiKri 
wBOvlMi  tt*M»t  Fmui  Ibaip 
It  %wtt  i^i*Amwm  vUMHi 


HY  GAIN 

LED  CLOCK  KIT* 

•  PinsI  or  €sto  «l«slin     «  3  PC  t*t 

*Kitcmtfli*t*  of  e  3  PC  mt,  tJfcfiJifmfJnfiT.  tun[?t!.!>n 
twitchBH  oa.*-b«ini,  ftttii  m  N*ll«iuil  MAlOlStSA  dj^llai  dock 
niHlulo  with  *ll  p*rt*  mi  IC  chip  mflUBUd  an  fc  9"  »  1  3/fl  Q-IP 
K  bwrd.  "tbe  RED  a5t*™d  EaDdiaJi  tcwf urvi  Hf"  i  ^/<"  ic  3/i&  - 

Th»FC:  l>uard^niQ<tuJc  Ji  witniiitad  In  a  bftb«^tl«  fr^tai  3  '^fSTtl  3/ 
4"  X  l/S"  with  *lto3ei  fw  msV  fttntl  mountinlt.  CS  ^^^'  ou  Daiit*ra>. 


■.f.-aci. 


c^i^^iammt 


:e«i, 


"SKINNV-TRIMS" 
POTENTIOMETERS 

V6"  a^aare!  iB|[i5>iJ*tiim  jtjii:  ljer»w*_ 
dfiv«"    %djult      20lli:!toleranc«,  DrC 
Wait    ntlnfs,«ixinet  cgnatruetiwi.  F^ 
Teade  OHDilt  BY  CAT.  HO.  AMV  VALW 

mt*lM    TUflmAT 

10  iDo  IH    stC  »K  iam 

M  ]«o  3«(  lOH  MM  avm 

I      90    iOO  1.9k  XOK.iaOKllfa^ 


wmmmmmi 


40  CHANNEL  CS  ON  A 
jL^m.*...        SOARD 


pujilr  P^  bar*  up  fact)M7  cloM'4ut  f»in  {]T-0«is  - . . 
*e  yen  ni&E  INudi  h«v4  H**t«Lbk««i  9  WkU  Aurb 
dUp,  »>  tni  MwL  T^*jni*tm»,  ami  Motorela  HC 
,  MflM  PLL.  M«r  b*  UMbd  fi»F  3  n  HHtar  coixTwiioD,  <«•• 
iCostlmtidBr  Hrki  "CB  t4>  let"  ^  tS  «uf  ulaal.  The 
naria  akq*  iQ*Jt«  Lt  «B  «ff H  Y«U  CMl't  T«dUt#.  V/'t.  0  <rt. 


PARALLEL 
ENTRY 
DIGITAL 
PRINTER 


CUm  Ha. 


S 

Now  Only 


Tb«s«  iiQiqut  prantcTB  fwityiP  p-r*ci*iffii  Swji*  con- 
tlruction  19  kev  ccrLuninv  »tv  dividtd  intQ  IQ  for 
UiLm«r«U,  and  2  for  aipba^Mrtiira]  «cid  irl|  Hg:tU'«^,  Sad 
^tthrttTi^tkil  fun«tiaR«.  T^ach  wh«l  it  1.^  ^fn^ltiim. 
LHiUictt  i,7&"  wtdt  etddms  machina  tap*,  and  dual 
Csolw  tibbrai.  PrJItlaaf  t^chnJqu*:  panJl*!  preHilr* 
prltitirtgH  miiUipIv  chImm.  Print  Hate:  3  linBi  par 
PHsrond.  Oparatine  vntt*8;«i  'Si  ts  2fl  Vl>C'.  Coimjaa  in 
oriiKijifll  miikin^  w/roSl  utiti^.  95**:.  0-1/ f  *  3-  iy»"-? 

s-am"  wt.  7  ibft 


lU-^' 


»2CLPS1  i«c 


LED 
WATCH  GUTS 

49 


Cat.  H*.     «XU»llJ 


I  POLY  PAKS®  I 

5  ,  fljwo       =*j'.wi  'I 

g    Tormir  Add  Poatai^P       b.^^^    m 


i^-^  fltfltfer  S*Af/ce— *fe  page  24^ 
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7294  N.W.S4  STREET 
MIAMI.  FLORIDA  33166 


URPLUS 
LECTRONICS 


PHONE:  (305)  887  8228 
TWX:      SI  0-848-6085 

WHOLESALE    RETAIL 


PL259's/SO  239's 

Quality  American  Made 
10/S5  00  100^S35.00 

50IS20.00  10O0/$3O0.O0 


E.  F.  Johnson  NICAD 

12,0  V,  1.2  AH  <8'  10  hr  rate 
4 1/2''  X 1  7/8^"  X  1 3/4"  $l495ea. 


£   F   Johnson    Eicternal    Batlery 
Charger  Modal  23i*(]SO&4)a!    Omput 


E.  F.  Johnson  S  Mettr 

Edge  Matef  2&a  UA.  Fits  in  5/a  '  x  13^"  tiole. 
MTQ  hQl«9  on  «ach  ^nd  1^1  rl''  behind  ptnei. 
Blactt  icaJt  D  5  battom  V20  tap 


CB  SPECIAL 

Brand  new  printed  circuit  board  assembly  Used  in  ail 
HyGain  40  channel  CB  transceivers.  Fils  many  other 
manulacturers'  units  also.  Squelch  pot/volume  control/ 

channel  selector  switch  not  included. 

1-  9- 7.50  ea,  50-99-6,00  ea.  ^''"^ 

10^49—6.50  ea,  lOO-up— 5,50  ea 


D  t  men  $  ions 
6'  xfi^r 


NEW  Hy^Gain  Remote  40c h  C8  LessCas€.SpeaKef  AComrai  Wn:; 


IC  SOCKETS 

Carnbion 

Gold  Plated  Wire  Wrap 

14  pm       ,35  ea  10/13.00 

16  pin       .38  ea  10^53,30 


Senriceman  Special 

Nqw    Hr&airt    40CI1    CB    Le&s    Ca^«     Sp^kei 


&     Kftdbl    (11    IS) 

St4  ^  ffU 


SIGNAL  DIODE 
m  4148 

$5-00  PER  100 

25.00  PER  1000 
OR  15  FOR  SI. 00 


Edge  m*»«*  %*fm  ftS  abOTe  mith  stl^f  icate 


E,    F.   Johnson    Signal    Strength 

Meter     200  UA    21^"  *  Z^Y  Sq  moumi  tn 

1^4'  hat«  V  behind  pan*fl  Scale  1-^0  dta  iop 

OSIbQtmm. 

£495tll  -&S2CD0 


ASTATIC  TUGS  0104 

PRE  AMP    Desktop   mtcrcprkOfie 


New  40  CH  CB  Boards 
w/40  ch  SW 

50^  S9.00  «a 


PANEL  METERS 

14.00  ea  2iDf  $7.00 

25-0-25  dc  Volts   I  2Vi'*xJ' 

0-50  ac  Vol! s  M 
-Shynt  Required- 


22  plniJDDuble  As wf Dipped  Sdder 
.t66  S2.O0fla  i0/$i7-00 


MINI  TOGGLE  SW 
C&H 

SPOT 


E,  F.  Johnson 

40c h  Selector 

Swrtch 

S3  50ea 


NEW  E.F.  Jodns^n  Pcwsf  UtdUt^s 
QordDesHiapBty^e  S19,9&ea 


SOLDER  LUG-TYPE  CARS 

50  UF  a  *60V  1"  O  M  2*/!^  L 

50  UF  u  45eV1"0K3"L 

60c  £A         5fORS2.5D 


■1^ 


22  pln8yOci«bJ&  Row/WIre  Wrap 
,156  $2.44  ea  iCWiia.OO 


MODEM  CABLE 

50'  cable  comains 
13   #   22   ga-   wire   DB'25p   wHh 
D8-51 226-1  cover  on  one  end 
Se.SOea  10/$50.00 


EFJ  CRYSTAL  OVENS 
6Vn2V75* 
$5.00  ea. 


1  SIDIO 
OS?  CopfM*  Qi$A  BMr4 
9'-    *  10^* 


i  C^t^utiCtt  mtn\  tifhtQt^ 
plug  w^tuttt)  cortl  3  f 


I 


POLY  FOAM  COAX— 50  OHM 

Equal  lo  RG174 

$4,95/100" 

Low  Loss 

Polyfoam 

Coax  Cable 


Doubte  Row/Solder  Eyelet  .156 

6 pins  Sl.lDe^  lOrS  9.00 

15  pins  Sl.55ea  10j'S12  50 

2a  pins  S2  0aea  10/$17.00 

43  pins  Sa.66ea  10/S10  00 


ICKJ  ASSORTED  DISC  CAPS 

(FULL  LEADS)  20  EA  OF  5 

DIFFERENT  VALUES  $2.00 

PER  PACK 


Double  BoM/WIre  Wrap  .100 


25  pins 

30  pins 
50  pins 


$3.49  ea 
$3:96  ea 
$5.43  ea 


10/530.00 
10/532,00 
1O/$45.0Q 


C&KSWITCHES 


PART#  MOVEMENT 


7l0t 
7103 
7107 
710B 
7201 
StOOEA 


SPST 
SPST 
SPST 


ON/NONE/ON 
ON/OFF/ON 
ON/NO  NBON 
ON/NONe(ON)  SPST 
ON/NONE/ON  DPDT 
5  FOR  S5.00 


6  TV  GAMES  ON  (1)  CHIP 
Gen  lnstrAy>3-8500-1 
28  Pin  Plastic  Case 
EVERYDAY  LOW  PRICE  $7.50 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mfg  Mdgnacraf! 

$1  50ea  4/55.00 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

open  Ffame 
Rugged,  great  tor  mobile  use 
S4.50ea  5i52OO0 


Coax  Connectors 

UG-273^U  BNC#/UHF  M  2.50 

UG'255^U  BNC'MVUHF'F  3.00 

UG-146A/U  N-M/UHF'F  4.50 

UG-B3B/U  N-F/UHF-M  4.50 

UG^175  RG  58  Adapt.  .20 

UG^176RG^59  Adapt   .20 


STAN COR 
TRANSFORMERS 

STEP^OOWN  AUTO  (3) 

COND  LINE  CORD 

WmECPT 

GSD  200  (230V  \nl1 15V  Out 

m  200  Va)  $12.00  ea 

GSD400(230!n/115  VOut 

@  400  Va)  $14,50  ea 


RECEIVER  FRONT  ENDS 

Made  by  EFJ 

132-174  MHz 

$T2.00ea. 


TRIMMER  CAPS 

Small  enough  to  fit 

in  your  watch— 

3.5  to  20  pF 

5  to  30  pF 

$.75  ea.,  2  for  $125 

5  for  $3.00 


CRYSTAL  FILTERS 

107  3/ Lead 
Can  Type 
$3.00  ea. 


CAPS 

2200  UF  (U  16V 

Radtat  Leads 

^5  ea.  10^52.00 


CERAMIC  IF  FILTERS 

EFC  L455K 
$3,50  ea. 


White  Porcelifn 
Egg  Insulator 

IVi'x  1"50$ea. 
3  for  $1.25 


ASSORTED  ELECTflOLYTICS 


VALUE/MFD 

2^000 

63.000 
10|IXfO 

zm 

2.900 

a.ooo 

18,000 


m 

s 


VOLTS 
1SV 

tsv 

2QV 
2SV 

25V 
23V 
25V 


T 


A 

t 

X 


hi  A 
r 

4" 


PRtCE 

S4.Q0 
4.00  m 
4.00  ei 
3  00  en 
2.00  Oft 
2.00  0« 
2.00  Si 
3.00  ea 


21.000 

:@.0GO 

t,000 

34,800 

450 

SGO 

240 

50 

14Q 


^ 


^ 


2fiV 

45V 

50V 

90V 

7SV 

100V 

300V 

4&QV 

450  V 


3" 
tVI" 

VfM" 

1V*^ 


% 

K 
X 

s 

K 


53i4" 


2W" 
3" 


3J^ 

3>00es 

2.00  ea 
2.O0ea 
2-00  ea 
2Da@a 

ZOO  63 


TERMS!  tO'  iffipptfj^  anti  hgntiitng  on  Mtf  0f00fS  AdHt^t^tts!  5*4  cfiatgt  ^a^  stttpping  any  if*m  ot/ti  5  itJi  COO'S  acc^ci^ti  tct  Ofiieii  tatmrn^  $^0(f  or  moft  AH  o^^tft 
fF!t0pe^  UPS  wiimts.  otfwfmtM  sp#c^li*tf  F/oritfti  rwiiCents  SJiMic  sua  4»*  safips  r**  mtmmum  ot^r  1^5  00 


EQUIPMENT  /  COMPONENTS  /  WIRE  &  CABLE  /  ACCESSORIES 


.'.-.-:-:  "■;-^;-:i:c^.;.:.>.v.-^v. .-.  .-y-'-i-fiTi-c.    ...■.-.-.■.  .-i-^-i-^iT.'. .  .-:.•.-.-.-.  ■^.^'\:_.^ 


North  32nd  Street/Unit  -1   PhoeniXi  Arizona  85008  [602]  956-8423 

Wa  accapt  chacks,  MaaterCharga,  and  Visa 

Prices  subject  to  change  without  notice 


TEKTRONIX 

IL30  SPECTRUM  ANALYZER  Plug-in 
925  MH2*10.25  GHz  $699.00 


MrCROWAVE  PARTS 

HP-5082-2S35/IN5712 
MDB  101  $1-50 
MRF  901/911  $3.00 
.001  chip  cap  $1.00 


AKTENNA  ROTOR  CABLE 

Columbia  #04083 

8  Cond-  2-#18,  6-#22 

100  FT  Spools  $10.99 


TEKTRONIX  model  575 
transistor  curve  tracer    $300,00. 


HPSS1B/8551B  MICROWAVE  SPECTRUM 
ANALYZER:  10  MH24OGH2  ^  1  GHz 

$3599,00 


MONSANTO 

FREQUENCY 
COUNTER 

10-512  MHz 
$299.00 


POLARAD  SPECTRUM  ANALYZER 

DU2n"SA^W  with  STU-2W  plug-in 
910-4560  MHz 

$399.00 


TEKTRONIX  3T77  SAMPLING  plwg-tn 

lOps  to  0.2US  10X  Magnifier 
Single  Sweep  wilt  work  in  tek.  560 
series  scopes 

$199.00 


TRW  CA602/CA2601BU  MroroeJeotronlcs 

Broadband  Amplifier,  15  to  270  MHz 

30  db  Gain  Maximum  Supply, 

Voltage  30  Vdc 

$9,99  each 


BURROUGHS  100  Element  Dual  Linear 

Bar  Graph  Display  Model  BG'16101-2 
$9.99  each  DATA  50e  each 


TEKTRONIX  5"  CrtS.  54S  Typ© 

Part#154^0409'00NEW. ... 

$99,99  each 


ALPHA  METALS  SOLDER 

1  LB  60/40  .032 

S9.99  per  pound 


SST  A  1  VHF  AMPLIFIER  Kit 

$29.95  each 


StANDARD  POWER  SUPPLY 

MODEL  SPS- 120-5 

5  VDC  @  12  AMPS  (NEW) 

$59,95  each 


TEKTRONIX190A 

constant  amplitude 

signal  generator  .35  through  50  MHz^ 

50  KG.  Priced  at  $150.00 


POWERTEC  POWER  SUPPLY 

MODEL  2B53  5  VDC  @  3AM PS 
REMOVED  FROM  NEW  EQUIPMENT 

$19.99  each 


K1L0VAC  VACUUM  RELAYS 

SPDT  26,5  VDC 

H-8/S4  $32.95 

HC-1/S75     $29,99 


ITT/JENNINGS  VACUUM  RELAYS 

SPST  NORMALLY  CLOSED 
MODEL  RF-2B-26S  26.5  VDC 


$19.99 


CARBIDE  DRILL  BITS 

5  for  $5,99  (MIX) 


#61  for  $1.99  each 


SOLID  STATE  TUBES 

1N2637/868/&66A/3628 


$9.99  each 


SOLID  STATE  RELAYS 

CRYDOM  CONTROLS  MODEL 
D2425  GP  3^32  VDC  INPUT 
240  VAC  @  25  Amps 


$9,99  each 


SPR AGUE  CAP. 

CAN  TYPE  150  MFD  @  450  VDG 
MODEL  66D1 0688 


$2.99 


UNELCO  RF  CAPSJ  350  VDC 

6.8pf,  lOpf.  12pf.13pf 

43pf,  lOOpf,  200pf,  820pf 

&  1000  pf  ALL  $1.00  each 


HP  MODEL  140A  OSCILLOSCOPE 

with  type  1423A  time  base  and  1402A 
dual  trace  amp.  $399.00 


MABUCHI  375S-2^5 

Heavy  Duty,  High  Torque 
Permanent  Magnet  iy2  to  9  VDC  W/O 
Lead  .25  Amp.  Generates  tach  ,75  V  @ 
1000  RPM, 

1000RPM 

2400RPM 

5500RPM 

7700RPM 

MOTORS  Si.gfii  each 


1  y^  VDC 
3  VDC 
4,5  VDC 
6  VDC 


ALL  EQUIPMENT  IS  FOB 


PHOENIX  #*««•» 


f^  fi&sctet  Servfc^ — see  page  243 
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-«    RO.  Box  401244' £     Garland,  Texas     75040      (2W278'S5S3 


A¥a-a9ia  programmaqle  sound  generator 

The  AY3-S810  ifi  ii  <0  pin  LSI  chip  wtiti  !hree  os«illaiOf?,  three 
ampliludd  controls.  prDgrammatye  noise  general Qr«  three 
mtxef^.  an  tnvelDpa  geftsfator^  strid  ttif  ee  D/A  converters  that 
ere  contrQll^d  by  3  BIT  WORDS  Uq  exteif^  pqts  of  csr^ 
required.  Tn^s  cfttp  tiooke^  to  an  itjit  mtcroj^oceasct  chip  or 
Buss  (6000,  260.  6800  mc.)  can  be  s^ttwara  controned  to 
produce  almpsl  any  toy  nd  It  will  p fay  th/ee  note  chords,  make 
l3«np,  whisfles,  »tr«fis.  gunshots,  ewplosians,  bleBts.  wtxinws. 
Of  gain  IS  in  addrtjon,  II  ha*  provrtroos  to  coc»trol  ite  own 
memoFy  chips  with  two  \0  ports.  The  chip  require  -h5V  Cz- 
75^t  and  a  »tirichird  TTL  ctddt  oiicJiiitor  A  Irufy  tnc/edib-e 
circuit. 

S14.t5  W/Basie  Spec  Stve^i  (4  page^) 
60  pBg^  manual  with  S*ldo  mtertace  instructions  and 
savafal  pfogramnimg  examples,  $3.00  extr« 


4  DIGIT  %  INCH  Ct{ARACT£fl  LEO  DISPLAY 

Bowmaf  readout  stick  wliii  colons.  CC 
CATHODE  OKLV.  100%  Prime.  Ail  augments 
and  colons  broyghl  out  to  edg«  pads,  With 


SE-01  SOUND  EFFECTS  KIT 


•  71«T7  cmr  a 


*  SI  6.95 

USS  S/Ulit 

'  .-,;■  "fwcm^  Wh^nn  «fl«£f3 
^rHi«14'     DMlgiiHd  arDunfi 

SMfUTT  Sound  d^p,  b^ 
nnvrq  ptO(4[j»  bnfo^  at  mi^ 

pnpgrjim    fbi    r»fk»i»    oprin* 

VCO.  riot»,  Orrc  hIhjl  ind 

Am^  IC  a  ifsed  to  ln^btnont 

V  Vr\m  3  ..-'  X  ^ 

.;  J  :i3:iii.ire5  ^  tsfotcftyp^ 

i 
:w  Liiu-i>c.^i^!  LupioaiDniu,. 
Phntcf  dun*,  Skiun  Tf ilni,  of 

nJitKtst  an  jnflnlite  nisinbigr  64 
iHhar  toundii  The  utiii  nets  & 
multipia  uf  tivpiitanlona.  The 

rrrw   prioi*  i-ru:tuijei3  alf  ptniB^ 

I  »ftciu^*dj  '"'•■■  •■■"Ota  lonMWahnp 


S1^0 


Frofn  T  I  TMSO  BAR/DOT  DRIVEB  IC.  Drives  10 
LED'fi  wiin  adiu^abie  analog  ^ep«.  Units  are 
C^u:«IbI»I»  up  to  10  (I00si^»).  Driven  LED'adirectty. 
Gre^t  for  vollAge,  curreftt  or  miiiio  ditplsyv-  Similar  in 
leatMrcs  to  Lhl39l4  witH  spdot  ■rd  eircu^l  notes. 

2.95 


XAN  SUPER  DIGITS 


.6"  JUMBO  LED 
7  SEGMENT 

RED 


99$ 


WUlOrksa  .  iif«clly.  (ii  1Kb  milt  ^fli.         ,  nr^i^lJiHny  y^Hif 

BlaroQ  wifti  reie;rmjible  fwultnf  i.3(>MJ<w  not  hclud*d), 

ALLOW  3  WKS.  FOR  DEUVERY 


A  RARE  FIND? 
LAMBDA  HIGH  POWER  REGULATOR  320S  MODULE 


$12,95 
LIMITED  QTY. 


»  5V  @  1QA  with  S-aOVDC  input. 

•  Cyrrent  NmilLng,  ttterrnal  shutdcwn  and  «hon  protectlofi. 

•  .2%  LtJfld  regulation . 

•  Only  2  exiemal  conipommts  t\eeded. 

AH  you  need  to  nt$<^  ts  a  transformer,  rectifier,  heatsiriK 
and  filter  c^p  to  have  a  super  regulated  supply  for  5  votts 
al  lOftmps^ 

SPECIAL  BONUS!  Order  the  3205  Module  and  get  FREE 
a  LAMBDA  L-20-5  overvolt^e  proteclor  that  tf'tqgms  at 
6.6  vDlts  Up  to  20  smpi 


LAS15U  *  1.5 A  Four  Terminal  Adjufi table  Regulator.  3- 
30V  W/cyrrent  irmHmg.  short  protection  and  it^ermal 
shutdOYim^  TO-3  style  All  units  are  prime.  Spec  sheets 
included.  $2-S0 


6640  COMMON  ANODE 
6920  COMMON  CATHODE 

NOW  A  SUPER  READOUT  AT  A  SUPER  BUVI  Tti^e 
are  lac  lory  Iresh  prlmi*  LED  readouts*  not  seconds  or 
re  I  Gets  as  sofd  by  other  8.  Cost  pare  our  pnco  and  send 
for  youts  today,  bat  hurry,  ihi^  QUfsply  ia  llmltedl 
SPECIFV:  COMMON  ANODE  OR  OOMIAON 
CATHODE 


Lwaoae 

LM3gQ9 
CA30a6 
MC143SR 

LM3302 
2SCl34t 


NEW  ITEMS 

:(CA3a40)  Tranilstar  Array , , , ,  ,7S 

Led  Flasher 50 

RCA  Transistor  Array  SO 

Power  Op  Amp/Driver .....,.,.   ,50 

Primo,  Fyll  L^ad .  100/2.50 

Oyad  Compuntor ......  89 

Hlfiti  Frwi  NPN  T0*9a. , .....,.,,  6ri4» 


POTENTIOMETER   ASSORTMENT 

A  mix  of  new,  panel  mount  3/8'' 
bushing  pots  in  various  valuer. 
Some  dual,  same  with  switches. 


TQiZOO 


1/2W  RESISTOR  ASSORTMENT 

A  good  mU  of  5%  p.        ^^  values  m  CKtth  lull  lead  and 
PC  lead  devices.  An  (\mt.  first  quality 

'Asst.l  200  p««c^/  2,00 


SLIDE  SWITCH  ASSORTMENT 

An  outstanding  t^argain.  Includes  fniniaiure  and 
standard  iiies  arKl  fnultlpasttion  units  Ail  new  fir&t 
quaitty.  r^ame  br^rtd  switcties  Try  onepacii  and  you'll 
reorder  rnorr  SPECiAL  —  t^f&r  $h2i}  lAssortmentj 


NO  C  O  D.*9 

SEND  CHECK  M  O  OR  CHARGE  CARD  NO. 

PHONE  ORDERS  ACCEPTED  ON 

VISA  AND  MASTERCHABGE  ONLY. 

f2l4|  27&^35S3  6  00  AW  -  OOO  Phi  CST 
ORDERS  OVER  1  LB.  SHIPPED  VIA  UPS 


ADD  S%  FOR  SHIPPINQ 

TX   f^ES.  ADD  5%  STATE  SALES  TAX 

FOREIGN  ORDERS  ADD  10%  tEXCEPT  CANADA! 

(30%  AIRMAIL)  US  FUNDS  ONLV 
SORRY  WE  CANNOT  SHIP  INSURED  TO  MEXICO 


Computer 


2.S5 


ZEHCR  GilAfi  BAC 

Atcff  niceassbrytim!  ' 
A  1W  zenern  Mdit^t^  ranges 
are  ittim  Z7  to  30  VOC.  MotI 
hsve  imv$^  «  but  *e  pi  ovitte  i 
cross  over  (bss  to  Mandird 
nuiDlTers.  A  greM  tiuy  tar  any 


ItOl  ttm  POflTtfE  VOtTMK 
ItEQUtATOJI 

rinrPMWwuiinfinimiPPtH 


OUAO  MATCHCO  OlOOeS 
twen  #04^  mjU^J^d  lot  lO*  in 


506    ONE  s^  m 


FARTS 

%i  d^incimscii  %i 

*]3i'||  FtT  lt)*lit  T«l  MfltiDie  3,' 
IHSJIQt®  1BV  EIPMPUIFR  flRADE 
?NWDO  KPN  BIN.  PUHPOSt         fl/ 
JNMOZ  5»WP  CDHPieMElf t  %f 

2Mm2i  put  tf/SPIEJS 

mma  m  mm  it  w^m^ 

mm  QUAL  IWSSO  W/3PFXS 
*?Sl!i  V^LfREEl   \K\l\i 
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.35 
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TRANSISTORS,  LEDS,  etc, 
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T§^ 
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ToIsT 
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6850 


7-95 
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22M 
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6.25 
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6.00 
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.25 
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.75 
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.25 
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.75 
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.75 
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MJ 
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QTY. 
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.95 
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4022 


.75 
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.25 
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.75 
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US 
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4033 


1.60 
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M 
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j^ 
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56 
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Ui 
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45 
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S5 
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.75 
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Ji 


f 
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1.25 

1W 
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1.10 
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^5 
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1.10 
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.^i. 
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MC144j9.__4Jj3_ 


74C1 61     2.60 


1^19 


INTEGRATED  CIRCUITS  UNLIMITED 


7889  Clairemont  Mesa  Blvd.,  San  D?ego,  California  92111 
Out  of  Stite  1'tBM54^Z211        TWX  910  335-1577       Telex:  697  fiZ7 
(714)  278-4:»4       Calif ornta  ReskJeiits       1400-542-6230 
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l*L,  LINEARS,  REGULATORS,  ETC. 
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STREET  ADDRESS 


CITY. 


PHONE, 


STATE 


ZIP 


CHARGE  CARD  # 


AE  VItt 
SA  MC^ 


LM3900 


ME  565 


.45 


HE^B 


.M. 


HB^a 


1.15 


NE668 


1.2s 


NE567 
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EXP.  DATE 


SPECIAL  oiscouiyis 


flO,D.  _ 


WILL  CALL 


UPS^ 


POST_ 


NET  10th  OF  THE  MONTH, 


TO  *, 


ALL  ORDEBS  SHIPPED  PREPAID  ~  NO  MINIMUM  -  COD  ORDERS  ACCEPTED  -  ALL  OflDEftS  SHIPPED  SAME  DAY 
OPEN  ACCOUNTS  INVITED  -  California  Residents  add  6%  Sales  Tax.  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
24  Hour  PKone  Sefvico     —     We  accept  Amefican  Express/ Visa  /  eankAmericard  /  Mast^  Charga 


Totit  Order 

STOO-SSQO 
»01SI0O0 


Otduci 

20^ 


§^  fi90ii9f  Sft^/ce— se#  p^ge  243 


233 


VARIABLE  POWER  SUPPLY  KIT  $^^^ 


Conttnuouitly  Variable  from  2V  to  over  1SV 

Short  Circuit  Proof 

Typicaf  Regulation  of  0.1% 

Electronic  Current  Limiting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  AH  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Ber^ch  or  Lab  Power  Supply 

indudto  All  Componenis  exf^pt  Caie  and  Meters 


ADO  SI. 25  FOR  POSTAGE/HANDLING 
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BOX  4181  GB,      WOODSfDE.  CA  94062 
Tel  (4ie  328-1500 
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*SUPER  SPECIALS:      ^ 


tP«H     OwmnMM  Dj£^  1Q/S1 

1N40D1  &av/tA  n««»tbt  ISftI 

W41£4^lV1NaU  3S/Sf 

DR  \  50V  y. A  P>  k)(pt  Rm  4^ 

2NJ222    NI'N  Tritriibl*^  e/f| 

2N29D7  i^NP  rruiiidui'  &■%! 

IfipaSS  Pumw  Xiit«  lOA  fQ.75 


HPf  II};  TOOUHi  RF  Am» 
40173  MO^i^CTRF  Amp 
MH37«  QiAf  ?4t  Op  Amp 
LMara  )^i  Volt  R(i«  mDir 

LMlT)3  7  3TVRi«CllP 
LM?41.  tln*n9  flp  Amp  niOiP 
U«144f  qiii4T41fttOIP 
tASam  S  TrwH  JM^  DIP 
RCAJi  Wm  Miflv  1 A  3QMI 


f/fl 

tire 
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NEW  SPECIALS 


LM3iaCN 
LM3180 

IM33SN 
LM3Q0Ft<8 

NE567V 
XR5B7CP 
LM723CN 
LM747CN 


HighSpQod  Op  Amp  SaVA^smOIP 
High  Sptfld  Op  Amp  SOV/^s  DIP 
Qtiati  Camparatar  Stngfe  or  Oyaf  Supply 
Vm  Audio  Power  Amplifier  3*22 V 

T«de  DecDder  (PLl)  0.01  Hz  to  SQOkH^ 
Tone  Occfitief  (PLL)  0.01  Hi  to  SOQ  IcHi 
Precision  Voltafe  Regulator  2*37V  DIP 

Dual  74T  Cani)ifnated  Op  Amp 


$0.94 
M 
,79 
,90 

JS 


SAO  1024       Otial  512  Stage  tlQ24)  Audto  Dtliy  Um 

'^fiycket  Bri^iide"  Appl.  Daii  rncludecl 
XRZZDfiCP    Functian  G^nerttar  with  applie,  data 
XR2242CP    Long-Rflnp  Precision  Timer  ^t  to  days 
1  YEAR  TIMER  Kit  2  XR224Z*sand  Apfiric  Note 


LM29Q1IU 
CA3018A 
CA3026A 
BC4SSB 


Quad  Comparator  ^5 V  ar  2  to  3QVDC 
4-Traf!sfitor  Afray/Oarlffigtan 
RF/IF  Amplifiei  DC  to  120MH2 
Disa!  High  Giin  Dp  Amp  mOIP 


SPACER  Kit  ^  4  ea  of  5  as^rted  $iz«  spi^fi 

- 15  VOLT  Rifii Iliad  Power  Su|rpfy  Kit  Easy  tisembty, 
5m V  rirsujatipn,  IQOmA,  fytty  p rots c ted. 
Inciudts  all  comportinti  »t^d  hardware, 
no  PCB  or  c«ie-Add  $U0  for  shipping 


3/Sl 

tm 

Si  B  J& 
4.40 
1J0 
100 

$1.20 

1.25 
3/$1 

StJO 


SliJS 


1N270 
1NS23 

1N314 

11^3044 
1N3045 
1113071 

2N2tt5 

2ii3S13M 

2N4020 

2K4445 

2m&394E 
2l\f5912 

2N602S 
25ie443 

CP640 

E304 
MFSA12 

T1S88 


Garmdnium  Diode  30V  20QmA 

Temp  Cofnp  Reference 

6.2Vt5%  t  MWAtZ 

Silicon  Oiadt  IQOV  10mA 

100V  Zener  1W-3e!ier  than  an  QB3 

1  lOV  Zsner  IW-Better  tliaii  m  0B2/DC3 

200V  100mA  SwjttJiing  Oinde  aOns 

NPN  Dual  Transistor  3m V  Match  ^iOO 
Ttf-ChinntI  RF  FET  TOOMHz  Amp 

P^P  Ouil  Tranifstor  5m V  Match  .=2SD 
W  Ch&nnel  FET  5ii  Switch 

Ultra  Low  lUotse  JFET  Audio  Amp 
Dual  J'FET  RF  Oif  Amp  to  BOOMHi 
Programmable  Udijufiction  Trails(itor 
300  Vott  fy-ChannelJ'F£T  Amp/Sw 

Broidhaiid  FET  RF  Amu  140d8 

Dyn  Range 

»-Chaniid  RF  FET  3 JdB  NF@400MHi 
AIPM  Darlington  Innmim  .ZQ.OEM] 
N-Channil  FET  4aOMHz  RF  Amp 


RESISTOR  Kii-15fl  jics  'tW,  20  most  common  vali»tv 
mdivtduailv  packaged,  5  to  20  pci  each . 

PC  BOARD  Mounting  Krt-B  ea  spacer^  screw,  nut 
ind  washer-32  pes  total , 


4/$1 
$0J0 

j$ 

*7B 

^0 

S!J5 

5.00 
3.50 

$1,25 

2.ao 

,45 

2.00 

S4JQ 

50 

•7S 

JO 

$4.95 

St.OQ 


SEND  FOR  ADVA'S  NEW  1979  CATALOG 
NEARLY  1000  SEMICONDUCTORS,  KITS,  CAPACITORS.  ETC.SEND  25^  STAMP. 


r'AS4 


ELECTRONICS 


BOX  4181  GB 
WOODSIDE,  CA  94062 
TeL{415)    328-1500 


INSTJlUliEHT  CLOCK  CASE  KET 

Hanged  wp  4om  ^MQHtn.  fou  to  tnnm  your 
conlnjl  ar«a  O  a  4  W*  n  *"  k  t  a-r*. 


AKTEWMA  SELECnKC  SWRCH  D.P.OJ, 

Long  tnroufit^  slifiv  «iwltch  proved  I  r^  ccft- 
mci  «<Hat*on  fo*  300  OHM  Twm  Lead, 
35^  ei,  4  Iqr  OMLV  SI  00 


omoES 

T¥P£ 
tH40IH 

tmccQ 

1M4O04 
1N4005 

1N400B 
1M40UT 
tNS4l]0 

] 

■  '.:  ..'4 

1N540& 
\H5mf 
1NM0S 
1^4148 


VOLTS 

too 

200 
400 

eoQ 

aoQ 

toeci 

50 
TOO 

200 
300 
400 
500 

600 

aoo 

1O0O 
75 


WATTS 

1A 
1A 
1A 
1A 
1A 
!A 
1A 
3A 
3A 

aA 

3A 

3A 
3A 
3A 
3A 
3A 
lOiy! 


PRfCE 

I2f$1  00 
12^1.00 
lOill.OO 
lClf$1.00 
fi^1.00 
SI^TOO 

s;ST.oo 

4,tTa 

4/$l25 

4;£l  49 
391  4i 

20/11.00 


nODE  SALE   1N4146 


ioo:si.93 

iiflDni4.u 

r 


TAPe^EIL 


o 


FERROX  CUBE  TORROID  CORE 

9/16"  LD.  95' 


Dtp  S(*ACEO  FLEX  JUMPER  Pre-cut  rv,' 
Land  pro-stripped.  Pf^S  ^^    Sl.flS 


WSTfiUMEHT/CLOCK  CASE  KfT 
pBffeci    tor  jrmit  opta   pfqf«ets^   Sff-' 
■Itimlnvm  conarrijciioo  *Sth  feai  wairiyt 
si«Jes,  ao.  S-M  ■  by  5^©"  t>Y  2".  S«,95  ti. 


DEf^CnVE  CALCULATORS 

VVeU;  sonie  Jtre  a«id  some  are  not   We 

Bail^n^  not  iriclyd&d  X/M  JS. 


Electronic 


^Ul 


^s«i«cn«i  unilei?  ppcflucits 


Ccl^|MPf4l4l00 


COTfi^  H<$<it$^  230O  1st  Ave.  —  SqalUe,  WA  $9121  *  C20ti)  5a2  5025 


TEAMSFORMER    p^t  no  ^fAC^ec  ii  2 


ROTRON  WHISPER  FAN  #WR2H1 

75CFM,  116VAC  Nel  SITOO  Mea&  4" 
diftrri  NOTE:  Tlvese  fire  mst  fRill  outs, 
ir^searenew.  YOUR  PRICESfiJS  I 


CRYSTAL  3.579545  MHZ 

ThJi  I*  Jhfi  one  you  need  fot  your  Um& 
bflSf!  Reg  Price  $4,95  rOUR  I^UCE  S2.5D 
iwhii©  rhey  last) 


L,ED.  WATCH  6UTS  iunt«si<»ji 

All  tilt»  2, 15V  Bat.  fc^ens  si^e  7&*  e*.  2  tor 
£1.(HI 

REPEAT  OF  A  SELL-OUT  A  cor^ipleie  12 
hovr  dJtjiiat  cfocK  Some  are  manulaciure 
line  rerjecis,  sonte  «re  returns,  and  aome 
are  just  scratctve^J  Features:  hour?, 
miiTutes.  Alarm,  snooze  a  I  arm  Parts  value 
afofitt  would  equal  S20.0Q,  y*>y  pay  mOf 
Si.OO  fis. 

E05E  METER  lOO^iOO  us  ^^  by 
11  lU  QonxpAtB  wittTi  Other  meters 
;:a3tnis  S6.00.  Osif  S2  OO  «^  Why  pay  mope"^ 


THE  GOODIE  BOX 

1000  yl  25  V  DC  PC  .. 

2D0O  lit  25VDC  AXIAL 

18  ga  LI^JECORD6 

Tirmm&i  Cap.  3-3apf  VCRT.  P^: 

RCA  Jack,  Rigm  AnutftP-C  ... 

TINKJAX SO* 

TO^20  Clip  on  MmI  Sink       ... 
«30  Kynartttn]F  colon  100'  Spool 


4      f     ^     ■      i     -fe     * 


S  JSS 

.25 
.50 

.25 

mm 

.1.00 


Spea»ier  Tetmi . , ,  lS'«a  lOTT.QO 

10KUa2wanPot  ...  50 

AAA  Rccha;g{!ablii  Nt  CAD  ^5 

SJ*.D.T,mJn,STra*S*ifch  .  a3f««  sn.oo 


A.CE 


A.P,  PRODUCTS 

21? 


$34.95 


We  stock  the  (uti  llm  ti^  A  P  Br&ftdt>oata 


32V0C    01^  140  MA  Adaptor 
4  5VDC  9  265  MA  Adaptor 


SI, 95 

SI, as 


MWIATUHE  0,P,OJ.  isvoc  reuay 

500    OHfA    Coil     1-im'    X    3/4    X    3/8" 
ARROW'M  #NF2^12V  OULt  S2.99  sa 

P-C  Moufit 

CLOCK   OiSPLAY 

Nfihonal    Semi,    6    Dluii    Mutilploied 
D^splayr    .33"    ChiractefS    iConimoii 

C4i;ho4ei  Ji  lEAL  nrr  nr  jus?  si  &o 


1/4  WATT  5%  OEPOSfTEO  CARMH  rM.lt  RESISTOR  ASSORTMENTS 

ASST   A    10  ea  t  OHM  t  S  OHM  2  OHM  2,7  OHM  3  OHM  3.6  OHM 

4  7 OHM  5  6  OHM  6.S  OHMS  2 OHM 
A5SI   B    TO  fia  10  QHM  12  OHM  t£  OHM  IS  OHM  22  OHM  27  OHM 

33  OHM  3^ OHM  4T  OHM  56  OHM 
ASST  C   10  «A  ee  OHM  82  OHM  100  OHM  120  OHM  ISO  OHM 

1B0 OHM  220  OHM  270 OHM  330 OHM  390  OHM 

ASST.  D    10  fia  470  OHM  560  OHM  680  OHM  820  OHM  IK  t  2K 

1.5llt-eK2aK2  7K 
ASST.  E   TO  M  3-3n  3.9K  4.7K  $-€K  6  SK  0.2K  lOK  12K 

t5KiaK 
ASST.  F  to  ea  22K  77K  33K  39K  47K  56R  SSK  B2K  tOOK 

tSOK 
ASST,  G  10  ea  iSOK  ISOK  220K  27QK  330K  J8QK  4?0K 

560K@aOK82DK 
ASST.  H   10  ea  1M  1-2M  t.5M  1  EM  ZJ2M  2.?M  X3M  3.t« 

4.7M  5.5M 
ASST.  A-H  mCLUDES  At!  RESISTOR  ASSORTMEMTS  (800 pc0 


100  pt^f  2.40 

lD0pC&S2.40 

100(>C3S2^ 

100  pc9  $2.40 

100  pes  12  40 

lD0pesS2.40 

l0OpCft£S.4O 

lOOpcsE3.40 
$l4  9&ea 


A  III 

w   I  II 


II 


I 

I 


PARTS  ^AROS  A  gmat  way  To  buf  partf 
on  a  bijdgei  V-Jb  gtjarimte«  yo^r  rrtoney's 

wonn.  OMLir  $140  ea 


MINIATURE  VARIABLE  CHOKE  7-14UR 

TRWilC2233  75' 


NAUeAHYDE  ZIPPER  POUCH 
O  O  Appraj(.  4'X7    Bfsnd  n^M  and  ot  th* 
fifiest  Quality-  It  ^von  has  a  convenieni 
t>tll  loop.  ^5* 


IN  LINE  3Afi  FUSE  HOLDER 


LCD,  OtSPLAYS 

SMALL  StZE 

45'  EA.  3  FOR  $1.00 

(UNTESTEDJ 


FREE  5  FUNCTIOM  LC J.  MEHS  WATCH 

SE0l)N0&4lMn£S  i^0UnS~DA¥  MONTH 
tt  ^ouf   praef   l^tafe   SSOOD  er  imc  wm  iHl 
If  tie    )FQtt    ti^is    ftatiORjiJ    scJtiirtaituclor 

FREEl 

For  MAsttir  Charge/Visa 

Orders  Ub%  Our 

TOLL  FREE  HOT  LINE: 

1-800^26^634 

for  sreas  outside  Waahington 

QncL  Alaska  &  Hawaii'] 


0,£,M.'&WEl.COMf 

fijJ  nr^mrt  msQvd  jnxsgtrf    Mifig-ir^r»  Qe^#  tJlC 

T  Jti:r*c]  Mami  ch^bfA  i.  ink^  i»r^t*f  4'  Cv^^pv^r  Enac*  a4 


Store  MouTS   M  F  9-8  •  SAT  9-5 


f^  B*«der  Sff/vfc*— 5«e  p«ge  243 


235 


NEW! 


Tunable  420  MHz  Fast 
Scan  TV  Converter 

Rftctivft  F4^  Scari  Amat^r  TV  m  the  42D  hu 
4jb  MHi  Bind  wim  any  TV  se)  Low  riotse. 
hi^ii  cam  rf  Ainp  urJtti  V^facior  Hine^  mpul 
«nd  output$  BuiM  m  AC  Bjuppff  Com^s  m 
twa  lone  walnut  &  t>ei{)€  cabinet  rttMSuring 


|i  PS  Kit  wAnsUijctJQos 


ALOELCO 

ELECTRONIC 
COMP/kNV 


THE  VERY  POPULAR 


TOPE 

ACCUKEYER 

KIT 


I 


ArifC'TQK 


«  Setf  Comp^^tirig  Dots  &  Dashes 

•  Iambic  Operation 

•  Single  Dot  &  DasH  Mfifriof ifls 

•  Provision  for  Attachment  of 
Memofy  for  DX  or  Contest  Wortt 

Rflwaftd^Wti&n  of  the  Accuk&yer  f€a lured  ift  1h«  ABBL  HAncfbook. 
Hli5  more  iogiCAl  tC  Layotit  &m5  ON  Board  sldetone  Oscillator,  In- 
cludes PQ  Boanl,  TTL  fCs,  SS&Tlmef,  jC  Socli«ls.  Switch.  &pe«»ier. 
Ttimsistor),  c«p«c  ilor«  ancj  r«S4  stors.  fleQuires  5  VOC ,  $19*95 

UsB  CHIT  FS^  Powftr  Aupfity  h^  to  pCHV«f  ^f%i  &  Memofy  only  S7.9^ 


MEMORY  ADO  ON  KIT 

3  MCh:  2102,  Push 
Button  Switch,  Led, 
ia  Pin  Socket  se.oo 


NEW 
1056  BIT 
EXPANDABLE 
MEMORY   KIT 


INCLUDES  PC  BOARD 
AND  PARTS   STILL  ONLY 


ACCUKEYER  MEMORY  KIT 

•  Saine  t\ZQ  PG  Board  as  Accuke^e>r 

•  SuppUed  with  or>e  2102  Memory  Chlf^ 

•  Room  on  \hn  t>oard  for  thf^e  mor* 

•  Four  chlt^s  will  total  4224  BITS 

•  LEO  irnjlcator  1t>r  PTogfammifig 

•  AetJiptaDia  to  oih«f  keycts 

•  Roquire^  5  vt>fts  DC 


0V-12CitJw  Baf 
OveevoMaQe  Proteci^ort 
CJn;ulL  fr^Qgefs  App. 
l6tDl&vo9t«    S&.9a 
5  lo  B  volts  B,95 


eU/LO  4  6  DIGIT  500  MHz 
FREQUENCY  COUNTER 


RF  TRANSISTORS 


SDlpTM 
S010?4 

SOtOfll 

SOt068 

sotDed 

501143 
SOttSft 

SD%m 

BQMfB 

sot4ie 
SQum 

SDM34 
S0t4§t 

SDI477 

2Hmm 


40W 

sow 
low 

1ZW 

3Qyv 

TOW 
45W 

aw 
sow 

50 

lOOW 
4W 
10W 


iitdfc 

G 

5 

10 

§ 

10 

BT 

6S 

7^ 

u 
i 

B 


4S0MH1 

aOMHjC 

50 

450 

450 

200 

200 

220 

50 

trs 

175 

450 

450 

60 

ITS 

450 

4S0 


380HtLFL 

500*LFL 

500-6LFL 

SOMWL 

5004U^ 

M772 

T0t17 

MT72 

MT72 

500^1^ 

SOO^Fk 

MT30 

-50044-FL 

SOO^FL 

SOO^LFL 

mm 
Mrgo 


15.25 
21.15 
24  00 
2125 
37.V5 
10.95 
1Z30 
9.60 
16.30 

2^m 
^^65 

34.00 

taio 

10-75 
13.00 


2«M7S 

2H3553 
2H3&m 
2N4427 

2N^e§ 

2H5530 
?N55§1 
7N5913 

2N«oao 

2>#6001 
2N608? 
2M60e3 
2H60e4 
2H60d4 
2Ni095 
^N«096 


3  0W 
25W 

tow 

1  W 
3.0W 
lOW 
25W 
1 75W 

4  0W 
^5W 
25W 
3CW 
40W 
4DW 
15W 
30W 
40W 


400  Mm 
175  WHj 
400  MHr 
175  MH£ 
175  MHx 
1?5MHi 
l75Mm 
175  MHt 
175  mm; 

175  MHz 
1?5MHz 
175  MH2 
l75Mm 
175  MHz 
175  MM3 
175  MHz 


TO60 

T039 

TO30 

r039 

MT?! 

yT72 

MT72 

TO  3^ 

MT7? 

MT72 

MT72 

MT72 

MTTa 

X106 

X106 

X106 

xioe 


5€0 
1.40 

IJ5 
475 

rjo 

10S 

170 

S.40 

845 

1L70 

11.70 

taso 

6.60 

8.50 

1035 

20.00 


TE4CQ  COMMANDER  SERIES  RF  POWER  AMPUFIERS 


im 


Watts    Watts 


IP 


^nsmmt^*' 


«*^                  ^ 

1^             ■«         1^ 

:  -^ 

1    JtW  >- 

Modet 
T2S 
160 
250 
256 
258 


Input 
1 

25 
25 

1-25 


oulpui 

25 

60 

100 

160 

25-180 


144.]48MH£ 
$99.CX} 
$149.00 
S199.00 
S249.00 
$299.00 


ULTflA430Mmill       3^5      Up  10  60        5379,00 
other  UHF  models  m  produciiOfi 


FMMC1 


Dynamic 

Touch 

Tone  Mic 

$39-95 


FM2016A 

144  to  149  MHz  1000  CHANNELS 


New  VOfters  musi 
p»y  sales  taj[ 


KDK 


All  the  features  of  fhe  2015R 
and  r^ow  with  adjustable 
sine  wave  PL  80  Hz  to  203 
Hz,  AdiustabJe  low  power 
position  1  Watt  to  16  Watts 

Low»  Low  Price 


COIIPLETE  LUNCM  COUNTER  KIT  S79  Q? 
tnclbj^es  a  reprint  o\  a  Sf]i'{;»agt  ccn^i^u^ 
lion  Arfielt;  fn^rrt  0«<   197ft  73  MA^&rin^ 


Aldeico  can  supply  3  PC 
boards.  Silk  screened  tront 
panel  and  complete  instruct 
ttons  for  only  S12.50  &  Shift* 
ping. 

SOME  PARTS  USED  IH  COUNTER 


11C90Pfe5caier 

74C925  Multiplex 

F9366Dnveft2) 

iMHzXTAL 

TD.60pFirlmcap 

Resistor  HU 

CapacMorkil 


519,95 

12.95 

12.90 

7.95 

,eo 

5.S0 


5«fl  SIN  page  const ruclion  articte  in  Dec. 
197S  73  Magazine 


ALDELCO 


DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  new  WALNUT  GRAIN 
WOOD     CABINET  ^_..  .^ 

ONLY 


■^— 


SHOWN  WITH  OPTIONAL  yP-BOO  MiCftO  PPlO<iRAM)WER 

Buy  your  KDK  Uom  Aldetco  and  we'll  pay  UPS  sMppmo  and  instirance  In  lh« 
48  tlal«5.  Sorry  rvo  charge  c^rdSt  accepted 


$299 


i 


M  fl    it  ?l  siii 


$49.95 


Regulated  ADPS 

Model  FMP$^4R  ..    |3t^ 


ALARM  CLOCK  KIT 

6Btg  0.5  LBD  Bisprays  *  On  BGStdAC  fr^mtormm  *  15 
M^t;r  f^of/?*iii'  ¥ifth  ^4  Hour  Aierfrf  4  Smoiit  f^^atme  * 

cam  St^tfans  it'i  a  n^rut&f  ftit  C4n.  b^tits  ^nd  ctimpw/s 
wh*n  uita  wtth  optton^i  ct^^t^i  timt  ba^t  fits  our  ttin^^ 

Crytmi  tm«  &***  wft4Srt  ptff  e/ias*of  mih  etocM .  *,1. 95 


12  or  24  HOUR  DIGITAL  CLOCK  KIT 


freei^  h^tufiS!  for 


uses  0.5  Disfita^  LED.  53 T^  CfocH  Chip 
ffspcjjfjfe  set,  fits  ouf  stan0itfif  catmet, 

CLOCK  CABINETS 

WootfgrSMrorbftekteaftiEf  ea  U9B 

CRYSTAL  TIME  BASE  KIT 


BIG 

MODEL  ALD  SW      O.S  LEDS 

Fealures- 

12  or  24  Hour  Opera  I  ion  on  atthtf  dock 

Each  Qock  s^»fat«iy  cont railed 

Frs«ze  teaiufe  for  tim^  9*1 

Easy  assen^b'ly  for  cloc^  and  cabinet 


ADJUSTABLE  POWER  SUPPLY  KITS 

5.t5  Volts  500  MA  Model  PS5. t7J6 

12  20  VoUb  500  MA  Model  PSt2. , ,  7.&5 


ALDELCO 


r-*J 


2789A  MILBURN  AVE,  BALDWIN,  N.Y.  11510 

516  378  4555 


Add  6%  ahipping.  Add  Si. 00  for  or dtr%  undtr  $10.00,  Out  Of  V.S,A,  ndd  IS%  thipfung  and  c^etificd  che^k  ot  money  order  in  U,S,  fund** 


*  *  • 


« « * 

*       «       4       « 


+      •       * 


•  •      • 

#  *       • 


NATIONAL  SEMICONDUCTOR 


CAR  CLOCK  MODULE  -  #MA6008 


NEW! 


$6 


99 


each 


INCLUDES  CRYSTAL  TIMEBASE! 
WORKS  ON  12  VDC! 


OnginaMy  used  by  HYGAIN  to  indicate  time  and 
channel  on  an  expensive  C.B.  Mini  size,  self 
contained  module.  Not  a  Kit.  Four  digits  plus 
flashing  indicator  for  seconds.  Includes  MM5369 
and  3.58  MHZ  crystal  for  super  accurate  time  base. 
With  hookup  data. 

MFGR's  CLOSEOUT 


LIMITED  QTY. 


*tj 


>*4 


NATIONAL  SEMICONDUCTOR 


MILITARY  TIME  FORMAT! 


JUMBO  CLOCK  MODULE 


MA1008D 
BRAND  NEW! 


$4 


95 


REG.  *9.95 


ADO  S1.9S  FOR 
ACXFMR 


ZULU 

50%  OFF  SALEI 


PERFECT  FOR  USE 
WITH  A  TIMEBASE. 


FEATURES* 

*  FOUR  JUMBO  '/^.  INCH  LED  DISPLAYS 

*  24  HR  REAL  TIME  FORMAT 

*  24  HR  ALARM  SIGNAL  OUTPUT 

*  50  OR  60  Ht  OPERATION 

*  LED  BRIGHTNESS  CONTROL 

*  POWER  FAILURE  INDICATOR 

*  SLEEP  &  SNOOZE  TIMERS 

»  DIRECT  LED  DRIVE  (LOW  RFI) 

*  COMES  WITH  FULL  DATA 

COMPARE  AT  UP  TO  TWICE 

OUR  PRICE! 


MANUFACTURERS  CLOSEOUT! 


FAIRCHILD  RED  LED  LAMPS 


iiLioi^^je  ClrtarCfitJit  RCD  EMITTING  TiiHsrjjiit  not 

I  r,  V  t .  i  1  n ,:.  .■  If  r-.i  i  r  .-rj  iV,pt\U  \\0tl   T  h*i  tf !  Jl  P  ^ 


10  FOR  *r» 

50  FOR  *4»^ 

WE  BOUGHT  250.000  PCSr 


LAB*eENCH  VARIABLE  POWER  SUPPLY  KIT 

5  to  20  VDC  3t  T  AMP  ShoH  clrcu^f  protected  by  current 
limit.  U&es  iC  regulator  antt  10  AMP  Power  Darfmglon. 
Very  gootJ  regulation  and  low  rlpp!©.  Kil  incfuctes  PC 
Bdard.  afi  parts,  larga  h^atsmk  and  stiisfded 
tmmtmmet  50  MV.  TYR  Reguialion    S1&,99  KIT 


CLOCK  MODULE  OPTIONS 

MAIOOS  A  and  D  MA1013 
Switches  nfid  pttt  for  nil  (ifilioris, 

ALarrti    Rgrt»    finclttding    h«gh    imp<Ktonci? 
tninsducfrfi     MurJ^   rn^e  Hftcient  th*n  a 

Tr^tsd  uccf  only  i%mbifiie¥mt>lf  kHiH '  *    S 1- 1 D 


LED  BAR  GRAPH  AND  ANALOG  METER  DRIVER 
New  from  National  SemK  *LM3914  Drives  10  LED 
dirL-cily  tor  making  bar  grajiris,  audio  poiA^er  meters, 
analog  meters.  LED  oscilloscope*,  etc,  Units  can  bo 
stacKgd  for  itiore  LED's.  A  super  versatile  and  truly 
r^markubte  IC.  Just  out! 
SPECIAL  PRICE:  $3.99  includes  ispaae Spot. 3h«i 


16fC  DYNAMIC  RAM  CHtP 
WORKS  m  TR$«GO  OR  APPLE  II 

leK  X  t  Bfla.  1§  Pm  Package.  Sarna  as 
itofteh  4i1(M  2§Q  HS  access.  ^tO  NS 
cyc^eiima  Oyt  b«!  pritt-  ^et  lor  tlus  slfii« 
of  rbe  an  RAM.  :S2K  4ind  64K  RAA!  tooaiE^ 
u^iHQ  this  cliip  UFA  ro-^dily  available- TTtc^e 
■r»  new  fu%  guaranteed  0«!Vtces  Dy  n 
maioT  rr»Fg 

VERY  LIMITED  STOCKr 

"MAGAZINE    SPECIAL"  -8/570-50 


NATIONAL  SEMICONDUCTOR 

"COLOSSUS  JR."  JUMBO  CLOCK  MODULE 


MA1013 
BRAND  NEW! 


lAC  XFIM  11  9S4 


^■LED*  MOT  4  K]T< 


Vi%Uf  AriTTiRER  5  CLOSEOUT^ 


wrrx  A  TiiicmASE 


9ri|}hi  4  #^u  nr-  Lfip  pispt^v 

CfliniiMir'A^d  onKf  TipnilOfrner  pnd  $wldt£lict 

2«  Ha»r  Alwm  Stgkil  Output 

13  Hov  R«ii  tlin*  far  mil 

SC  or  60  Hi  Oj»t*Uwt 

I^DiPtfr  Faiftjfci  IndlcptiCii 

L£0  fifigli^nctt  Central 

0tr«i  Offfv  -  ng  nn 

Cpmv^  wilh  f  uR  Oiilii 


SONY  23  WATT  AUDIO  AMP  MODULE 

#STK'-054.  23  WATTS  SUPER  CLEAN  AUDIO,  20  HZ  to 
■100  KHZ  z  2  DB.  HYBRID.  SILICON.  SELF^ 
CONTAINED  MODULE.  ONLY  m  %  2%  \H    WITH 

DATA. 

COMPARE  AT  UP  TO  TWfCE OUR  PRICEf     *8^^each 


m  m  CRYSTAL  TIME  BASE 

\J%m  MM53S9  CMOS  divider  IC{ 
wim  high  accuracy  357§545 
MHZ  Crystal  Usfi  with  ail  MOS 
Cloclc  Chips  or  Modules  Draws 
onJy  15  MA,  AH  parts,  data  and 
PC  Soard  included  100  Hz, 
&ame  as  flfaove^  except  SS.SS. 
FAIRtMlLBPNP 

■*SUPER  TRANSiSTOB" 
2N44D2  TO-92  PJaatiC-  Si  1 1  eon  PNP 

Driver  HlghCurwit.  VGEO-40HFE- 

m  ra  150  sf  150  MA.  FT-t50  MHZ  A 

Bup^r  '■BEEf=ED-UP"  Version  or  me 

2N3906. 


S  FOR  S1-19 


SILICON  POWER 

SOLAR  CELLS 
2  In^ri  Dm  Apprax    h  VDC  at  SOD 

liAA.  m  $ttniigfil  Fiet^ify  rtffw  uniti 
ni^t  f^iKts  m  3^ld  t?y  others 
Smim  Mm  hlghti  vt>ti»g?.  psralte! 
lO€  lilgtwf  current  Cofiviinis  *dittf 
efiergy  difectiy  to  ei*ctf  ictty. 
UUITEO  GUAimTY.  ^^99 


ea 


JUMBO  IC  ASSOBTMEKT 

All  n^w  not  rejeois.  0!G 
computer  rrrfp  Surplus.  Some 
standard  fnarkedp  rneny  housa 
numbered-  TTL.  DTL,  UNEAR, 
All  pf^me  1flt  Vme 
SOfor  J1.S9         500  (Of  SI  2.95 


ji^  _  ---. 


TOSHIBA  POWER  AUDIO  AMP 

S,8  WATTS  RMS  Typical  Output.  50  to  30,000  HZ 
+  3  DB*  For  CB's.  tape  decks,  PA's,  etc  Works  ofl 
of  a  single  supply  voltage  from  10.5  to  18  VDC.  10 
Pin  piastre  DIP  with  special  built  in  heat  smk  tab. 
Perfect  for  use  on  12VDC.  $Qg9 
With  Data. 


wmmmfk 


** 


»3 


3 


each 


Digital  Research:  Parts 

**  (OF  TEXAS) 

P.O.  BOX  401247  "  GARLAND,  TEXAS  75041  •  (214)271-2461 


T£RMS:  Add  50C  postage,  we  pay  balance.  Orders  under  $15  add  ,*•#« 
7SC  handTing.  IS(o  COD.  W$  accept  Vi&a.  Mft^terCharge  and-*«# 
American  Express  cards  Tex  Res.  add  5%  Tax.  Foretgn  orders  **••• 
(except  Canada)  add  W^  P£H.  90  Day  Money  Back  Guarantee  on  !It#2 
elf  items.  '.'•■•i 
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««■«•»• 
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GET  ON  PHASE  THREE  FOR  MUCH  LESS  THAN  YOU  THINKl 


These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  I neJt pensive  recycled 
10M  or  2M  SSB  exciters  on  UHFa.  VHF! 


Linear  Conv©n&r«  fm  SSB,  CW.  FM,  etc. 

A  fracilon  oMha  pric9  of  other  unlta;  no  iie«d  to 

spared  S3OO-S4003 

Uf«  wilft  any  eKCiien  works  with  inpvt  lev^ts  «• 

low  Ai  1  mW 

U««  Urtt  power  tap  on  eidtiir  or  s^mpla  FBSlitOf 

■ttinuat^r  pod  (tnunjcttoni  jncluti«di. 

Link  Q«c  *<Mth  RX  i:oriv«n«r  for  tnifi$ce(ve. 


HAlrmoNics 

DOE&ITAG/UN! 

NEW  XV4UHF  KIT- ONLY  S59.95 

2&'3Q  MHz  In.  43&^37  MHz  out:  t  W  i^eLp.  <in  ssb.  up  to 
!HW  i»n  CW  Of  FM.  H*»  5«;0fid  o*c»lliator  for  «ll»f 
rmng«a.  Atten.  sufiplM  for  1  to  500  mW  tfipt4t  uitt 
iateiwf  Atttiriuatot  tcfr  nigh«f  l«v«la. 

Bnm  cryvt&l  f«r  437*4^4  MH;  ranoe  S&95 


XV2VHF  KIT -ONLY  $69.95 

2Wp.ap.Puxpul  wtthaalrttltwi  imWin^  jt  ;is«  simple 
«ii]om«l  attenoo^.  Many  fntQ.  fangfia  awadoti^ 


MOOCL 

XV2-2 
XV2'4 
XV2-6 


tHRjTfMHx}  OUTPUT  iilHil 

28-30  2Kh222 

28^30  144-146 

28*29  07-27  4  CBM'^T46(  144-1 44.4J 

144*149  50^62 


^jr<* 


Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  Dther 

exciting  VHP  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


FAMOUS  HAMTRDNICS  PREAMPS 

Lt*f  you  neaf  ln^  vwei?^-  ■0':i' 

Graat  tof  OSCAR  SSS,  FM.  AI  w-  m«*5*  t4.0tJ0  ir 
use  itiratiQhDUt  the  ^OJtel  on  aN  typti*  ot  peceivi>fs 


VHF 

KIT 

STILL 

ONLY 


pg  Kit  «1 2.95 

PI 4  Wired      $24*95 


•  D^iLixe  vhf  mocM  fof  opplicatfoAft  wh«r«  ifwce 
4MH£  baiid  m  th*  26  to  330  MH2  mng«    «  12  VPC 


MODEL 

cm 

CSO 
C5a-2 
C144 
C145 

or 
C14S 
C22D 
C220-2 
C1  ID  (less 


RF  RANGE 

28^32  MHz 

60-52 

&0-S4 

144-14^ 
146'M7 
144-144,4 
t4&'l4a 
^20-222 
220^224 
xtalj  Afiy  2MHe  of 
Alfcraft  BancT 


OUHniTRAI^Gi 

144^146  UHz 

28-30 

144-14B 

2&'30 

2ft-30 

27-27.4  (CB) 

28-30 

aa-30 

"t44-T4a 
2S^2a 

Of  28*30 


UHF 

KIT 

ONLY 

Sa4,95 


WlODeL 

C432-2 

C432-5 
C432'4 

0432-9 


432*434 
43E-437 
432*436 
43d.2S 


OUTPUT  RANQE 
29-30 

sd^ao 

144*148 


peicii  $io.9s 

specify  bind  i^hm  onsofing 


•  M I  n  l^t  u  r«  ijHf  modn  E  (or  tight  sps  ces^ito  only  ^  1 2  % 

•  M  Dd  e  Is  avaltabls  1  o  cova  rany  4  M  H£  ba  nd  Iji  ihQ  nnge 
20to230MH|     •20dB9ajn     •t2VdO 


PaSWirod       S34.95 


Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


f  u%  shkHcted  d#«igns 

Ooubte  tuned  cincuits  for  fipuricrus  ^[spresiion 

Ol^to  afegn  with  buitHn  t^st  aiOa 


T50-50  6-chan,  6M.  2W  Kit 

T50"1S0  Q'ChElFi.  2M.  2W  Kit 

TSO'220  S-dHsn,  230  MHl.  1  ViW  Kit., 

T450  1-c?iati,  450  MHa  1W  Kii  ... 


§49  Oi 

S  4  9^95 


•  Coyera  M¥  6  MHz  bami  in  UHF  f«r>g«  oi  380  to 
&20MHJ    •  20«l&aain    •2stdge$    •  12V^ 


NEW  VHF/UHF  FM  RCVRS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


New  gifiAratipn 
Mom  iiwiai:ti«9 

Lcmrcm^  mod 
U^es  a>s$aki  hrtent 

Eaay  to  Align 


XV28  2M  ADAPTER  KIT  -  $24.95 

Convurts  any  2li4  excjt^r  |a  pfovkja  the  1QM.  «fconal 
rBQUfre?^  to  drive  above  220  Of  4S5  MHz  un1t& 


IT'S  EASY  TO  ORDER! 

•  Wnte  OT  phone  716-392^9430 

(Ek'-difonic  answerrng  service  evenlngB  &  wookends) 

•  Use  Credit  Card*  liPS  COD*  Chech.  Money  Order 
i  Add  S2,00  shtppfng  ^  handling  per  order 


See  our  Complete  Line  of 

VHF&  UHF  Linear  PA^s 


•  Use  as  (tricaf  t^r  claii  C  PA 

«  For  us«  wfth  SSS  Xmig  Convei^x^  f  M  &sJlwata  ct& 

LPA  2-1 S  VHF  PA,  2W  lin/15-2GW  out  SoFftS"St»T«  1/f 
^  wlch*f^.  101  S59  95 

LPA2-45VHFPA.2Wln;40-45Wutrt  Can  also  bft  used 
Mlh  a-tOW  dfiv«.  101  . .  , .  $109. W 

LPA  4-lOUHF  PA,  HW- 1  Wln/a-lOW  out.  KJl S7t  95 


Gail  or  Write  to  gat 

FREE  CATALOG 

With  Complete  Details 

{ft*  rut  4  d^(^4  fW  fn«r»i«  miklltii;)}^ 


\ 


R75A"  VHF  Kir  lor  monllOf  df  wfi^m^t  soUtslllo  saivice. 
Use^  wldiJ  L-C  mm,  ^©OdB  at  ±  30  kHz,  .  $65.95 

RT5B*  VHF  Kitfof  norrrmlflbrfniaefvkeit  EQUiv«iont*amo$t 
trariseeivef1k-60deilt±  f7kHzL-60dBat±2£kH|.  .174.95 

fi75C*  VHF  Kit  lOffBcwetBF  service  or  high  ftdentflvftrefr 
-a)cfBal±14kHL-6OdB±22kHa;'1OQd0±3CWHlz,-,.$64SS 

RT50*  VHf  Kit  forspUt  ctunnetopefation  or  repealer  In 
hign  dsnsiry  af9fi.  lis^s  B'PotB  f;ry«tii^  IRl«r,  *0OdB  at 
J:3kJ^-100da«t±  l&fiH&llKyOfflillifSOtlvMrt.^ia&dS 

*Spectlytwid  1  DM.  W.  214.^230  ft«|&|yiD^^ibb»tised 

WX  s^lelMtiis 

R854  j  UHFFMRBf»limrKi(t«^tHple€anmsion.lficltK}e 
C432  UHF  F/wit  Bid  Modute,  Add  »20 to  ■i>Dm  price«. 
(Add  $oied>vitv  l«tt9E  to  modal  numlMrJ 

AI  3-45 A  ft-Chflnnel  Adapter  f of  rocith^ri  ..*.*$!  3*Q5 


amtronics,  inc. 


6SC  mOUL  ftp '  HILTDN,  NY  I44<g 


TEST  EOUIpMENT 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAM 
BUILD— BK1044—Rf  burst,  function,  square  wave  generators, 
variable  length  puise  generators— 100  kHz  marker,  i-f  and  rt  sweep 
generators,  audio  osc.  af/rf  sjgnal  injector.  146  MHz  synthesizer, 
digital  readouts  for  counlers.  several  counters,  prescaler. 
microwave  meter,  etc.  252  pages,  S5.96.* 

•  VOL.  I  COMPONENT  TESTERS-- LB7359- ..  .Jiow  to  buifd 
transistor  (esters  {8|.  d\Qde  testers  01  fC  testers  (3),  voltmeters 
and  VTVMs  (9).  ohmmeters  (8  different  kinds).  Inductance  (3), 
capacity  (9K  Q  measurement,  crystal  cTiecking  (6),  temperature  (2). 
aural  melsfs  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  . . .  using  them,  making  them  more  versatile,  making  stan* 
dards.  Invaluable  book*  $4,95/ 

•  VOL,    II    AUDIO    FREQUENCY    TESTERS- LB7360— ,. /jam 
packed  with  all  kinds  oi  audio  frequency  test  equipment.  If  you're 

into  SSB,  RTTY,  SSTV,  etc.»  this  book  is  a  must  for  you  * . .  a  good 
tiook  for  hi-fi  addicts  and  expefimenlers.  tool  $4,95.* 

•  VOL.  lit  RAOiO  FREQUENCY  TESTERS— L&7361— Radio  frequency  waves,  the  comnrton  denominator  of  Amateur  Radio. 
Such  items  as  SWR,  antenna  impedance,  line  Impedance,  rf  output  and  field  strength;  detailed  instructions  on  testing  these 
Items  Includes  sections  on  signal  generators,  crystal  cafibrators,  grid  dip  osciflaiors,  noise  generators,  dummy  loads  and 
much  more.  $4.95/ 

•  VOL.  IV  IC  TEST  EQUIPMENT-.LB7362- Become  a  troubleshooting  wizard!  In  this  fourth  volume  of  the  73  TEST  EQUIP^ 
MENT  LIBRARY  are  42  home  construction  projects  for  building  test  equipment  to  work  with  your  ham  station  and  in  servicing 
digital  equipment.  Plus  a  cumulative  Index  for  all  four  volumes  of  the  73  TEST  EQUIPMENT  LIBRARY.  $4,95.* 


ThE  wELl-EouippEcf  hAM  skAck 


•  73  MAGMZmE  BINDERS— Preserve  and 
protect  your  collection  for  your  lifetime! 
There's  no  excuse  for  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  T  — BN1001— for 
$6.50';  2  or  more—BN  1002— for  $6.00 
each/  (specify    1978   or    5979  binders) 

•  QSL  CARDS— 73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  hait  the  cost 
of  havmg  them  done  elsewhere  because 
they  are  ryn  as  a  fili-in  between  printing 

books  and  other  items  in  the  73  Print  Shop. 
250  Style  W— QW0250— for  $8.95';  500 
Style  W— QW0500— for  $13.95*;  250  Style 
X— QX0250— for  $8.95*;  500  Style  X— 
QX0500— for  $13.95^  250  Style  Y-QY0250 
—for  $8.96';   500  Style  Y— QY0500— for 

$  l^«!?bv 


Style  X 


Style  Y 


Style  W 


•  HOW  TO  BUILD  A  MICROCOMPUTER— 
AND  REALLY  UNDERSTAND  IT— BK^aaS 
— t»y  Sam  Creason,  The  electronics  hobby- 
ist who  wants  to  build  his  own  microcom- 
puter system  now  has  a  practical  "How> 
To"  guidebook,  Sam  Creason's  book  is  a 
combination  technical  manual  and  pro- 
gramming guide  that  takes  the  hobbyist 
3tep*by-step  through  the  design,  construe* 
tton.  testing  and  debugging  ol  a  complete 
microcomputer  System.  $9.95/ 

•  1979    WORLD    REPEATER    ATLAS— 

BK7346"With  a  new  easy-to-use  format, 
the  1979  World  Repeater  Atlas  is  the  larg- 
est ever  published  by  73.  More  than  230 
pages  of  repealers,  listed  by  both  location 
and  frequency,  logether  with  over  60  loca- 
tion maps— make  this  the  best  repeater 
atlas  ever!  Nearly  2000  separate  repeater 
locations  are  shown  on  the  maps,  with 
greater  accuracy  than  ever  before.  $4.95/ 

•  BACK  ISSUES— Complete  your  collec* 
tion^  many  are  prime  collectables  now. 
classics  rn  the  field f  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics  knowledge! 

Single  back  issue— STOOOO— 

$3.00*; 

25  our  choice— ST2500— $12.00  ^ 

25  your  choice— ST2501  —$25.00* : 

5  your  choice— ST0500— $8.50*; 

10  your  choice— ST1 000— Si  4.00,  * 


•  OWNER  REPAIR  OF  AMATEUR  RADTO  EQUIPMENT— BK7310— Frank  Glass  shares  over  40  years  of  operating,  servicing. 
and  design  experience  fn  this  book.  There  are  several  books  and  numerous  art^cles  avadable  on  the  subject  of  repairs  to  elec- 
tronic equipment.  The  information  within  these  books  ranges  from  the  elementary  to  the  highfy  technical  written  for  rhe  top 
engineers  in  the  field.  But  this  book  stands  out  from  the  rest  in  that  It  is  written  in  narrative  style  aimed  at  conveying  the  con- 
cept of  electronic  servicing.  A  written  discussion  of  how  components  work  and  how  they  are  combined  to  provide  communica- 
tion equipment  is  used  to  help  the  reader  understand  the  concepts  required  to  service  station  equipment.  $7.95/ 

•  A  GUtDE  TO  HAM  RADIO  — 8K7321— by  Larry  Kahaner  WB2NEL.  What's  Amateur  Radio  all  about?  You  can  learn  the  bastes 
Of  this  fascinating  hobby  with  this  excellent  beginner's  gutde.  It  answers  the  most  frequently  asked  questions  in  an  easy-going 
manner,  and  it  shows  the  best  way  to  go  about  getting  an  FCC  license.  A  Guide  to  Ham  Radio  ts  an  ideal  introduction  to  a  hobt>y 
enjoyed  by  people  around  the  world*  $4.95/ 

•  LIBRARY  SHELF  BOXES— These  sturdy  white,  corrugated,  dtrt-resistant  t>Oxeseach  hotd  a  full  year  of  73  or  KifobBud  Micro* 
computing.  With  your  order,  request  self-sticking  labels  for  any  of  the  foflowing:  73.  Kilobaud  Microcomputing,  CO,  QST,  Ham 
BadfO,  Persons!  Computing.  Radio  Efectrontcs,  InlerfBce  Age,  and  Byfe.  Order  1— BXIOOO— for  $2.00" ;  order  2-7— BX2002— for 
$1.50  each*;  order  8  or  more— 8X1002— for  $1.25  each  % 

Use  the  order  card  in  the  back  o(  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458  Be  sure  to  include  check  or  detailed  credit  card  information. 

"Add  SI .00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  CUSTOMER  SERVICE  CALL  (603)  924-7298 
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The  back  Issues  of  73  ^re  a  gold  mine  of 
fnterestlng  artlctes.  Unlike  the  other  magazines, 
which  fill  their  pages  with  activity  reports,  there's 
littfe  to  go  stale  in  73.  YouH  Find  pioneering 
articles  on  S5TV,  FM,  repeatefS^  IC^,  and  com- 
pyters.  Even  the  editorials  are  fun  as  Wayne 
Green's  dire  predictions,  like  the  debacle  of 
incentive  licensing,  have  come  to  pass. 

aip  the  coupon  below  and  send  for  73 *s  new 
back  Issue  catalogue.  Treat  yourself  (or  a  friendly 
ham)  to  some  fun,  and  a  fantastic  bargain  to 
boot* 


□  YES!  Rush  me  73'sfRE£BaGl<  hsuc  CatalogueJ 

Njmg  

Address  ^ ,, 

rify 

Stat€ , 
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ToQis  and  Techntques  for  Electronics  (BK7348)  Is  a 
comprehensive;  guide  to  the  tools  and  conslruclion  prac^ 
Uces  used  l^y  today^s  eleclronEcs  hobbyisti  This  new  73 
Magazine  pubticaUon  should  be  a  pari  of  the  library  of 
anyone  who  has  ever  built  or  fixed  any  electronic  ^ear. 
The  text  and  numerous  pictures  and  ilfustraUons  provide 
an  easy*to- under  St  and  descripLlon  of  the  safe  and  correct 
way  to  use  the  basic  and  speclatiz^ed  toois  needed  for  elec- 
Iroiitcs  work. 

The  first  part  of  Tools  and  Techniques  for  Electfonks 
covers  the  basic  tools  that  will  assist  the  amateur  tlovice, 
CB  operator,  or  beginning  computer  kit  builder,  ft  is  also 
an  excellent  review  for  more  experienced  hobbyists.  The 
second  portion  of  the  text  will  be  of  interest  to  the  ad- 
vanced tool  user.  It  explains  specialTzed  metal  working 
tools  as  well  as  the  chemical  aids  that  are  used  in  repair 
shops,  Tlie  final  chapters  of  Tools  and  Techniques  for 
Electronics  discuss  the  construction  skills  that  result  in  a 
professional-looking  proiect* 

Handy  reference  data  on  English/metric  conversions, 
machine  screw  data*  and  the  like  will  be  found  In  the  ap- 
pendices. The  contents  of  baste  and  advanced  tool  kits 
are  outlined,  and  the  book  includes  a  list  of  suppliers. 

Whether  you  are  interested  In  working  with  tubes  or  the 
latest  wire-wrap  techniques,  a  great  deal  of  pride  and 
satisfaction  can  be  gained  by  building  or  repairing  your 
own  equipment.  73's  Tools  and  Techmques  for  Elec* 
Ironies  shows  you  the  wa>. 


Order  your  copy  today!  Only 
$4.95  from  the  Radio  Book- 
shop. Use  the  handy  order 
form  on  the  Reader  Service 
Card  at  the  back  of  the 
magazine  or  phone  toll  free 
1-800-258-5473. 


73  Magazine  •  Petcfb^ioygh  KH  034S8  •  USA 
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ALL  NEW  1979 

REPEATER  ATLAS 

OF  THE  WORLD 


«0»VB 


WOfHO 


*ius 


%  If    -«* 


■*!hta.— 


The  all  new  1979  Flepeaier  Atlis  Is  now  available  as  a 
result  of  the  coopefaitori  of  hundreds  of  rndividuals, 
repeater  groups,  and  Goordmators,  This  is  the  largest 
atlas  avaitable  anywhere.  It  Includes  234  pages,  50 
location  maps,  over  4,500  stations,  and  9,000  entries, 
in  a  new,  easy-to-ijse  fornial  indexed  by  local ron  and 
frequency.  Call  Toil  Free  (800)  25B-5473;  have  youf 
credit  card  handy  and  order  your  t979  Repeater  Atlas 
(BK  7346}  today.  $4.95 
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73  DIPOLE  a  LONG  WIRE  ANTENNAS.  ..,,,,.$  5,50 
73  BAUK  io5U t,  .  .  .i*4*iw *******, ^*****.,.^*ttw  3.vU 

73  BACK  ISSUES  -  25  OUR  CHOICE $12.00 

73  BACK  ISSUES  -  5  YOUR  CHOICE. , . ,  S  8.50 

73  BACK  ISSUES  -  10  YOUR  CHOICE. , $14.00 

73  BACK  ISSUES  -  25  YOUR  CHOtCE $25.00 

BEHIND  THE  DIAL $  4.95 

BINDER-73-2  AND  UP S  6.00 

CHALLENGE  OF  160 .,.....,. S  4.95 

CODE  TAPE -5  WPM, , , ...  $  4.95 

CODE  TAPE-6+  WPM ,.,.,„....$  4.95 

CODE  TAPE-- 10+  WPM.,, $  4.95 

G0DETAPE-13+  WPM. ...S  4,95 

CODE  TAPE-20+  WPM. S  4.95 

CODE  TAPE  -  25  +  WPM. $  4.95 

CODE  TAPES  (ANY  FOUR  ABOVE) ,  $15.95 

THE  CONTEST  COOKBOOK. $  5,95 

GUIDE  TO  HAM  RADIO S  4.95 

GIANT  BOOK  OF  AMATEUR  RADIO 

ANTENNAS _ $1Z95 

HOW  TO  BUILD  A  MJGROCOMPUTER  &  REALLY 

UNDERSTAND  IT. .....,.,.,. $  9,95 

IC  OP  AMP  COOKBOOK. . . . , . , S12.95 

INTRO  TO  RTTY- , . , .,,,....,•  • . , .  S  2.00 

NOVICE  THEORY  TAPES. :::;: . : $15,95 

OWNER  REPAIR  OF  AMATEUR  RADIO 
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QSL  CARDS  ^  STYLE  W- 250 S  8.95 
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1979  WORLD  REPEATER  ATLAS $  4.95 
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VHF  ANTENNA  HANDBOOK $  4  95 

WEATHER  SATELLITE  HANDBOOK. $  4.95 
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SOMETHIirG  DIFFERENT 

fie  FT-107  Series  with  "DMS" 


* 


It's  A  Cut  Above  The  Rest 

*  OPTIONAL  DIGITAL  MEMORY  SHIFT  ("DMS")  " 

12discrete  memories.  Stores  individual  frequencies 
or  use  as  12  full  coverage  VFOfi  (500  kHz  each) 


fj 


Solid  State 

240  watts  DC  SSB/CW 

160-10  meters,  WWV 

(2  auxiliafy  band  positions  are 

available  for  future  expansion) 

RF  Speech  Processor       ^ 
SSB,  CW,  AM,  FSK 

Built-in  SWR  Meter 

Excellent  Dynamic  Range 
Audio  Peak/ Notch  Filter 
Variable  Bandwidth 
Full  Line  of  Accessories 


The  FT-107  has  been  created  as  a  result  of  a  blending  of  technologies  —  computer,  solid 
state  and  RF  design  By  careful  utilization  of  these  disciplines  and  the  experience  gained  from 
our  FT-301  series,  YAESU  has  achieved  an  HF  transceiver  which  loffers  unique  features 
(e.  g.  "Digital  Memory  Shift"),  efficient  operation  and  a  level  of  performance  that  has  been 
previously  unattainable. 


RECEIVER: 

Sensilivrty:  0.25  uV  for  lOdB  S/N,  CW/SSB,  FSK 

1.0  uVfor  lOdB  S/N.  AM 
Image  Rejection:  60dB  except  10  meters  (50dB) 
IF  Rejection:  70dB 
Selectivity:  SSB  2.4  kH2  at  -6dB,  4.0  kHz  at  -60dB. 

CW  0.6  kHz  at  -6dB,  1,2  kHz  at  -60dB, 

AM       6  kHz  at  -6dB,    12  kHz  at  -60dB 

Variable  tF  Bandwidth 
20dB  RF  Attenuator 
Peak/Notch  Audio  Filter 
Audio  Output:  3  watts  (4-16  ohms) 

Accessories:  FV-107    VFO  (standard  not  synethizedy 

FTV-107  VHF  (UHF  Transverter) 
FC-107    Antenna  Tuner 
SP'107    Matching  Speaker 

FP- 1 07     AC  Power  Supply 

Pnoe  And  Specifications  Sufe|«a  To 
CtwmgB  Wiihoid  Havce  Of  Obli^alion 


TRANSMITTER 

Power  Input:  240  watts  DC    SSB/CW 

80  watts  DC    AM/FSK 
Opposite  Sideband  Suppression:  Better  than  50dB 
Spurious  Radiation:  -50dB. 
Transmitter  Bandwidth  350-2700  hz  (-6dB) 
Transmitter:  3rd  IMD  -31  dB  neg  feedback  6dB 
Transmitter  Stability:  30  hz  after  10  min,  warmup 

less  than  1 00  hz  after  30  min. 
Antenna  Input  Impedance:  50  ohms 
Microphone  Impedance:  500  ohms 
Power  Required:  13.5V  DC  at  20  amps 

100/1 10/11 7/200/220/234 V  AC  at  650  VA 
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